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Ifeijor  improvements  in  sheep  are  not  effected  in 
a  short  time.     There  are  some  very  f}:ood  reasons  for 
this  situation.     Sheep  reproduce  rather  slowl^^  when 
compared  with  some  of  our  other  domestic  animals. 
The  first  lambs  in  the  Special  Research  Program  were 
born  in  the  spring  of  1938.     The  second  generation  of 
sheep  is  now  in  production  in  the  Laboratory  program. 

Moreover,  the  basic  design  of  the  improvement 
procedure  does  not  afford  a  great  deal  of  opportunity 
for  major  short-time  advances  in  fundamental  progress. 
Furthermore,  the  flocks  involved  are,  in  general,  of 
relativelv  hii^-h  productive  capacitv,  under  v^hich  con- 
dition  measurable  improvement  with  any  system  of  breed- 
ing would  move  slowly.     Probably  incidental,  but  yet 
of  some  concern,  is  also  the  matter  of  seasonal  environ- 
mental changes  which,  under  conditions  at  this  Laboratory 
may  not  make  it  possible  for  heritable  advances  in 
potential  metobolic  activities  to  be  freely  expressed, 
particularly  in  the  year  in  which  they  may  occur,  which, 
then,  during  the  lifetime  of  the  animal  would  tend  to 
obscure  the  actual  heritable  gains. 

Advances  in  specific  characteristics  that  con- 
tribute to  usefulness  seem  apparent  and  these  are 
discussed  in  this  report.     The  animal  score  sujnmaries 
for  these  characteristics  are  also  reported  to  show 
trend  changes  if  and  vrtien  -they  occur. 

Techniques  have  been  examined,  and  some  have  been 
changed  to  m.eet  new  problems.     Nevv'  techniques  have  also 
been  tested  and  adapted  to  the  program..     These  are 
discussed  in  full  in  the  report. 

A  considerable  portion  of  the  report  involves 
progress  with  no  intention  of  drawing  premature  con- 
clusions.   Unless  otherv/ise  stated  the  summaries  are 
preliminary  and  subject  to  change  as  the  data  increase.. 
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PHYSICAL  PLANT 


47,482  acres  of  spring-fall  and  suiraner  range  are  now  available  for 
grazing  for  the  Station  and  Laboratory  flocks.     The  four  areas  involved 
in  this  acreage  are  ovmed  by  the  government.     SuTiTier  grazing  is  available 
for  about  1100  head  on  the  Targhee  National  Forest,  and  v/inter  grazing  is 
available  for  about  2000  head  on  the  Salmon  National  Forests     The  physical 
plant  comprises  a  central  laboratory/"  and  office  building,  one  experimental 
barn,  lam.bing  and  shearing  sheds,  horse  barn,  machine  shop,  pum.p  house, 
t"uo  deep  well  pumps,  tvro  reservoirs  vrith  a  combined  capacity  of  120,000 
gallons,  10  dwellings,  4  garages. 

During  the  last  fiscal  year  ending  June  30,  1943,  two  adjacent  acre- 
ages of  approxim.ately  640  acres  each  with  v/ater  right  facilities,  and  unde 
fence,  have  been  added  in  an  area  hetvreen  the  spring-fall  range  and  the 
high  altitude  summer  range  and  serve  as  an  intermediate  range  between  the 
early  spring  and  sur.iner  range,  thus  facilitating  continuity  in  succulent 
lamb  feed  throughout  the  spring  and  summer  seasons. 

OBJECTHrE  OF  TPS  '.'."ESTERi:  SKEEP  BREEDIIIG  UBORATOPY 

The  objective  of  this  Laboratory  is  the  improvement  of  range  sheep 
that  excel  present  sheep  in  adaptability,  yield  and  quality  of  wool,  and 
in  lamb  production. 

In  the  pursiiit  of  this  objective,  all  of  the  sheep  at  this  Labor- 
atory' are  produced  under  range  conditions,  so  the  progress  tliat  is  made 
is  directly  applicable  to  range  practice.    Moreover,  the  breeding  program 
is  so  organized  that  any  progress  is  substanti3-lly  fundamental  progress 
in  germ  plasm  reorganization,  hence  is  of  a  pemanent  na-hure. 

Inbreeding  is  used  in  order  to  concentrate  durin:;  the  least  possible 
tine  the  desirable  characters  such  as  the  m_ost  acceptable  market  form  of 
lam.bs,  and  the  production  of  an  increased  quantity  as  well  as  quality  in 
wool.     The  characteristics  in  sheep  that  are  of  •'rreatest  value  in  range 
production  are  given  the  most  emphasis  in  the  breeding  program. 

SIGNIFICAi^CE  OF  PROBLEM 

The  range  sheep  industry  of  the  twelve  vre stern  states  involves  ap- 
proxim_ately  33,000,000  head  of  sheep  producing  anniially  in  round  figures 
in  the  neighborhood  of  275,000,000  pounds  of  wool  or  somewhat  :Tore  than 
tvra-thirds  of  the  nation's  supply.     Approximately  85  percent  of  the  nation 
lamb  tonnage  also  origir^tes  Yrithin  this  area.     These  estimates  involve 
both  fat  and  feeder  lamb  torjaage,  but  do  not  include  the  weight  that  is 
added  to  western  feeder  lajnbs  in  combe  It  feed  lots.     These  sheep,  xvestern 
cattle  and  horses  harvest  the  annual  crop  from  aoproximatelv  394  million 
acres  of  public  domain,  state  lands.  National  Forests  and  Indian  reserva- 
tions together  with  m.illions  of  acres  of  privately  ovmed  grazing  land, 
and  consume  each  year  a  vast  tonnage  of  roughages,  concentrates  and  farm 
by-products  that  are  characteristic  of  western  agriculture  and  essential 
to  its  success. 
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Sheep  breeding  on  western  ran^res  lacks  stability  vrith  reference  to 
definite  ideas  that  should  characterize  v«rool  type  Y.dthin  areasand  par~ 
ticularly  within  flocks.    AdPAixture  of  breedinr,  characterize  a  ver^/-  large 
portion  of  the  range  .flocks.     Lack,  of  uniforT;dty  in  the  breedinp-  of  the  rams 
that  are  selected  for  use  from  year  to  year,  and  the  irabilit^-  to  ,p'et  an 
adequate  supply  of  efficient  rams,  are,  in  large  p.irt  responsible  for  this 
condition.     The  average  mature  ewe  in  the  12  western  statcsproduce s'  only 
approximately  8-^  pounds  of  unsecured  wool.     The  avera.'r'e  arnual  production 
of  wool  of  the  Laboratorji'  Rambouillet  flock  that  is  iTaintained  under. aver- 
age western  range  conditions  is  more  than  tivo  pounds  hi^-.'hcr.     This  would 
indicate  that  there  is  room  for  improvement  an  the  7ie  stern  fine -wool  clip 
through  attention  to  breeding. 

This  Labo rat ory>  therefore,  has  some  significant  tasks  ahead.  West- 
ern ranges  .are  Otdapted,  in  general,  to  the  production  of  fine,  half-blood, 
three-eights,  and,  in  some  areas,  to  quarter  blood  wool.     These  four  grades 
are  now  being  produced  by  the  Raiiibouillct,  Targheo,  Colurabia  and  Corrie- 
dale  flocks  of  this  Station  all  of  ^ihich  are  being  genetically  purified 
thirough  a  carefully  directed  inbreeding  program.     This  program  is  direct- 
ed toward  the  production  of  not  only  maximum  yield  in  wool  and  lamb,  but 
for  stability  in  wool  type  or  quality  to  the  end  thr.t  they  Vvdll  reproduce 
with  satisfactory  econoE.ic  efficiency  the  type  of  body  :iijd  quality  of  wool 
which  m.ust  charac ue r izc  utility  sheep.     A  very  large  percertagc  of  the 
western  range  flock.o  produce  wool  within  each  flock  that  varies  from  fine 
to  quarter  blood.     In  general,  the  various  grades  are  being  marketed  as  a 
"bulk"  lot  vjithout  Trading  at  tlio  point  of  origin  and  corse  que  ntly  all 
grades  of  wool  a.ay  be  found  in  trc  s:.iiie  bag,  thus  laaking  it  imposs  ible  to 
appraise     qua/.i ty  or,  shrinkage  with  my  reasonable  dogroc  of  accuracy,  and 
consequently  tlxc  wool  market  affords  ver-/  little  c nc ou]:a.;">.;me rt  as  a  spe- 
cialized ma  riot  with  reference  to  quality  at  the  point  of  origin,  Tihile 
it  is  true  th-'.t  v,h is  Laboratory  has  for  its  obiectivi  the  irrpr ovcm.ent  of 
sheep  through  t'lo  application  of  broocking  moth.ods,   it  appears  l-liat  this 
objective  caraiot  possibly  supply  the  ultimate  answer  unless  all  public  in- 
stitutions concerned  with  shocp  and  wool  im.proveront  in  the  west  do  their 
utmost  in  the  boat  way  they  can  to  bring  -J.^out      hotter  ur dor s t and ing  of 
quality  to  the  ^nd  th re  the  wool  trade,  priinitiv-  as  it  no^-  -is,  will  have 
to  rccogr i-ie  a  disciplined  appreciation  of  values    a!-  to.,  point  of  origin 
so  the  proaaeoi-  -vn.  1 1  bo  in  a  far  more  advantage  ous  poo  it  oon  than  he  is  now 
to  knoa.(  vaiuo^o  ■  ' 

Grad'j  Taa-bouallet  sh-nea  comprise  the  great  bulk  of  the  sheep  in  the 
range  ccun' ry  oi  the  west  thvb  produce  fine  vrool.  ■   Their  popularity  is  vrcll 
understood  since  tnc  bulk  of  all  original  bag  wools  originating  in  the  west 
is  fine  wool,     These  grade  Ram.bouillets  are  raaintainad  in  a  very  high  het- 
erozygous ocraiib  ion.     This  hoterosis  is  desirable  for  cooftmercial  production 
in  that  It  u.raally  is  associated  with  riioro  vigorous  loaabs ,     The  existiilg 
hcterooi.s,  ma.y  come  about  by  (l)  using  rams  that  are  '  in  thcm.selvcs  het- 
erozygous,,  (2;  oy  var^/ing  the  source  of  rams  fromi  tim.e  to  time  or  by  botli 
methods      The  maximuiii  effective  heterosis,,  however,  Ccinnot  be  realized  in 
this  manner.     But  it  has  until  recently  been  th.'  only  means  available  to  th, 
rancluaan  which  would  permit  him  to  retain  fine  vjool  sheep.     A  number  of  tho 


breeders  of  purebred  range  and  stud  Ranbouillot  rams  arc  doing;  soitlg  inbreed- 
ing in  their  flocks.    Hovrever,  they  can  li^iely  not  undertake  a  very  inten- 
sive prograTii  of  inbreeding  because  of  its  Ion;   tine  nature,  ►  But  even  slight 
inbreeding  will  prove  of  sonie  value  if  it  is  pursuec    m  a  systemtic  naroier. 
The  heterozygosity/  v/hich  prevails  explains  in  lar?!;e  part  the  variabi litj''  in 
wool  and  body  type  that  occur. 

Any  improved  systen  of  breedinr  iriust  hold  out  i?''T.eciate  encourape- 
ment  to  the  producer  who  can  ill  afford  to  jeo-sardise  his  income.^    Be  is 
concerned  v/'ith  increased  quantity  as  v;ell  as  qualit"^'  in  a  r.niform  popula- 
tion with  the  ninimur^-  of  variation.     This  is  a  blrc  order.     It  is  a  cha.llenge 
to  any  iriproved  breeding  riethod,  and  obviously  it  vjill  be  r-et  only  when  the 
transr^j tting  ability  for  these  qualities  becomes  a  '^enetic  reality.     It  can 
become  a  genetic  reality  orJ.y  through  the  persistert  effort  to  purify  the 
gene  pattern  by  e lir^inating ,  through  a  systenatic  riethod  of  inbreeding,  the 
recessive  undesirables.     Such  a  plan  of  breeding'  also  brinrs  ahout  divergence, 
which,  if  and  v/hen  it  occurs,  makes  the  individuals  involved  increasingly 
successful  for  outcrossing  to  produce  m.axim-Uj;i  controlled  heterosis. 

Not  all  inbreeding  efforts  will  likely  be  successful.     The  success 
of  such  efforts  v/ill,  in  general,  be  in  proportion  to  the  purity  of  thei 
gene  pattern  for  good  genes  vrhen  the  venture  is  undertaken.     But  inasmuch 
as  this  breeding  method  is  the  only  known  practical  solution  to  a  gene 
purification  program,  some  failures  due  to  undesirable  genotypes  Y^hich 
cannot  be  detected  in  the  foundation  material  v/ill  have  to  be  expected* 

Inbreeding  is  used  at  this  Laboratory  in  order  to  concentrate  dur- 
ing the  least  possible  time  the  desirable  characters  such  as  the  most 
acceptable  m.arket  form  of  lambs,  and  the  production  of  an  incrsased  quan- 
tity as  well  as  quality  in  wool.     The  characteristics  in  sheep  that  are  of 
greatest  economic  value  in  range  production  are  given  the  most  emphasis  in 
the  breeding  program.. 

In  the  pursuit  of  the  above  objectives  the  follcwin.e  studies  are  ■ 
involved  and  a.re  recognized  as  research  lines: 

P-ESEAilCE  Lim  PROJECTS 

1.  Development  of  system.s  of  breeding  for  Iccatinf^  strains  of  kam- 
bouillet  sheep  which  may  possess  combinations  of  r-enes  that  will  in^prove 
strains  with  vrhich  they  m.ay  be  crossed.     This  i-e search  line  -oro.iect  includes: 

(a)  The  development  of  inbred  strairs  or  lines  b-""  the  m.ating  of 
animals  as  closely  related  as  possible  or  desirable,  and  v^ith 
emphasis  on  selection  for  all  characters  of  econoric  importance. 

(b)  The  developm.ent  of  inbred  lines  with  special  reference  to 
veirj  important  characters  that  are  of  econom.ic  importance  to 
range  sheep,  such  as  m.utton  fcnii,  length  of  staple,  and  faces 
that  are  free  from,  excess  wool  covering,  causing  ivool  blindness. 

2,  Deterrdinat ion  of  the  inheritance  of  various  undesirable  charac- 
teristics of  Rambouillet  sheep,  such  as  defective  Jaws,  abnormalities  in 
the  growth  of  wool,  hairiness  in  fleeces  of  y/ooI  and  excessive  skin  folds 


or  V\rrirLk:les ,  for  the  purpose  of  developing  methods  of  breedinjr^  by  7/hich 
these  undesirable  characteristics  may  be  eliminated  from  the  stock, 

5,     Studies  in  the  physiology  of  reproduction  of  Ilambouillet  sheep 
as  they  may  contribute  to  the  program^  of  the  Vj'estem  Sheep  Breeding  Lab- 
oratory, including 

(a)  Sexual  maturity  of  Rambouillet  ram  lambs, 

(b)  Quality  of  semen  in  relation  to  fertility,  and 

(c)  P'actors  affecting  fertility -of  ewes. 

4.  Studies  in  the  physiology  of  wool  production  of  i.aji'.bouillet  sheep 
including  reference  to  fiber  unifoniiity  within  and  between  various  regions 
of  the'  fleece  in  relation  to  the  total  uniformity  of  the  fleece. 

5.  Analysis  of  records  of  the  characteristics  of  slieep  and  wool  to 
'  determine  the  usefulness  of  such  records  in  the  prograjT  of  the  VVe stern 

Sheep  Breeding  Laboratory. 
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FJBLICATIOI'S  FOR  1£43 

(Publications  1—22  fi'or-.  this  Laboratory  are  listed  in  the  1S42 
annual  report). 

24,  The  importance  of  ooc^'-  v/ei"ht  in  selection  of  ran;ie  ei::es,  Clair  E, 

Terr  ill  and  John.  A.  Stoehr,   Journal  of  Ani';al  Science,  Vol,  1, 
!\o.  3.     Au'^ust,  1942. 

25,  Relatib-nship  beti'-een  v/eanlin.^  and  yearlin^:"  fleece,  characters  in  range 

sheep,  51roy  M.  Pohle ,  Journal  of  Animal  Science j  Vol,  ;1,  To.  3, 
Auf^ust,  1942.  ;  .     '  .  ■ 

26,  Staple  lengthy  in  relation  to  wool  production,  Elroy  M.  Pohle  and  Kenry 
■  R.  Keller,  Journal  of  Anirnal  Science,  Vol.  2,  Ivo.  1,  February,  1943. 

27,  Improving  Eambouillet  Sheep  for  Western  Ranges,  Julius  E,  Nordby, 

National  Wool  Grower,  Vol.  33,  No.  3,  Inarch,  1943. 

28,  Length  of  staple  of  range  wool  and  its  influence  on  shrinkage  and 

fleece  values,  Elroy  M,  Pohle  and  Kenry  K.  Keller,  National  Wool 
Grower,  Vol.  33,  No.  6,  June,  1943.  •' 

29,  Stabilizing  wool  and  body  type  in  YOiitefaced  Crossbred  Sheep  for 

Western  Range  Production,  Julius  E.  Nordby,  to  appear  in  National 
Wool  Grower,  Vol.  33,  No's.  7  &  8,  July  and  August,  1943. 

30,  Sampling  and  measuring  methods  for  determining  fineness  and  uniformity 

in  wool,  Elroy  M,  Pohle,  L.  N.  Eazel  and  E.  R.  Keller,  ready  for 
publication. 

31,  YiTool  Fineness  in  eight  sai?.pling  regions  on  yearling  Rarubouillet 

ewes,  Elroy  I:.  Pohle  and  R,  G,  Schott,  to- appear  in  Journal  of 
Animal  Science,  2(3):     August,  1943. 

32,  Clean  Wool  yield  variation  among  regions  of  Rambouillet  fle^eces, 

Elroy  M.  Pohle,  K.        7'Jolf  and  Clair  E.  Terrill,  to  ai^pear  in 

•  Journal  of ./\jiimal  Science,  2(3):     August,  1943. 

33,  Fiber  Density/"  and  some  methods  of  its  measurement  in  the  fle.ece  of 
. Rsunbouillet  sheep,  E.  W,  Wolf,  W,  M.  Davison  and  S.  M.  Pohle,  tc 
appear  in  Journal  of  Animal  SciencCj  2(3):     August,  1-.943. 

■34.    Estimation  of  clean  fleece  weight  froro  unsecured,  fleece  weight  and 

•  staple  length,  Clair  E.   Terrill,  E,  I',  Pohle , .  L.  p..  Emik  and  L.  N. 
Hazel,  submitted  to  Journal  of  Agricultural  Research  for  acceptance. 


PROJECT  smmriiES  for  1943 


PROGRESS  OF  INBRED  LILIES  ^  ,  •     -.  • 

The  number  of  inbred  lines  was  reduced  from  37  to  oO  in  the  fall  of 
1942  by  eliminating  or  cor±)ining  those  which  shovred  the  least  pror.ise  of 
developing  into  useful  lines.     There  v^ras  a  decrease  in  inbreeding  in  the 
more  inbred  lines  through  the  changing  of  sires.     However,  a  larger  pro- 
portion of  all  offspring  Yvere  inbred,  because  many  of  the  lines  are  produc- 
ing an  increasing  number  of  inbred  offspring  so  that  the  average  inbreed- 
ing coefficient  of  all  offspring  increased  from  8,62  peicent  in  1942  to 
8.87  in  1943.     Significant  line  differences  were  found  for  each  of  the  char- 
acters considered  (page  14), 

IlvTBREERI'NG  \Y:  RiUfBOlTILLSTS  ■ 

Highly  significant  negative  correlations  wei-e  founc  between  inbreeding 
and  grease  fleece  weirht,  body  weight,  and  staple  length.     Body  type  de- 
creased in  merit  with  inbreeding.     There  was  a  tendenc^r  for  open  fa.ce  and 
smoothness  to  increase  v/ith  inbreeding.     Preliminary  theoretical  consider- 
ations indica.ted  that  selection  could  counteract  or  iiiore  tl'.an  counteiact  the 
detrimental  effects  of  inbreeding  on  fleece  and  -'ody  , chai actei  s  in  range 
sheep  (page  15), 

EFFECT  OF  OHTCROSSING  INBRED  EVffiS 

The  results  indicate  that  outcrossing  restored  in  one  generation  the 
loss  in  vigor  which  was  apparently  a  consequence  of  inbreac'ing.  Several 
complicating  factors  caution  an  over-optimistic  interpretation  of  these  re- 
sults (page  16), 

SELECTION  OF  RAB/IBOUILLETS  IN  INBRED  LI]\^S  ,.  * 

Data  are  presented  on  the  selection  of  Ra.mbouillet  ram  lambs  in  1942,. 
The  advantage  in  merit  of  the  saves  over  the  culls  is  given  for  the  m,ore 
important  traits   (page  17), 

EERITABILITY  OF  FLEECE  AND  BODY  CHilRACTERISTICS  OF  PuAJi'IBOUILLET  SHEEP 

Estimates  are  presented  on  heritability  of  fleece  and  body  characters 
based,  on.  1622  daugh;ber-dam  coinpari sons',  "  These  estimates  ranged  from  12 
percent'  for  type  score'  and  26  percent  for  neck  folds  to  40  percent  for 
body  weight.     In  general,  these  estimates  are  si^f f iciently  high  that,  if 
true,  considerable  progress  can  be  expected  froi-^  careful  selection  for 
the  traits  studies  (page  17), 
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PROGSM  TESTING  OF  m^BOUILLET  SBLZP  •      •    '  ' 

Summaries  were  completed  durin,^^  the  year  on  143  rsire  •  progenies  •  Of 
60  rams  tried  in  test  pens  27  percent  were  usee",  in  lines ,  and  17.  percent 
■viere  held  in  reserve   (page  .  18). 

OVERSHOT'.  JAWS-- 

In  a  study  of  43  normial  skulls  and  C  slculls  shoT^'-ing  jaw  inequalities 
averaging  1.2  cn.  overshot  it  has  been  determined  that  the  area  involved 
in  the  defect  in  the  specimens  studied  is  in  general  restricted  to  the 
interalveolar  space  in  the  mandible  (page  19), 

SKIN  FOLDS  ;  ■ 

Progress  in  producing  sheep  free  from  skin  folds  has  been  stepped  up 
conservatively  100  percent  from  1937  to  1942.     In  1942  84  percent  of  the 
weanling  lambs  were  free  from  folds  or  had  onl^''  a  trace  of  jieck  folds 
(scores  1  &  2).     In  1938    39  percent  of  the  Treanlinr  lambs  were  cored 
as  having:  moderate  to  heaver  folds,  whereas  in  1942  o:.:yly  IS  percent  re- 
ceived  this  score.     Selection  for  the  useful  cbaractoi'istics  vdH  be  less 
hampered  when  this  burdensome  obstruction  is  eliminated  vpage  2G)# 

HORNS  IN  PJUvIBOUILLETS 

A  total  of  41  offspring  were  weaned  fron  the  2  polled  lines  in  1942. 
About  half  of  the  ram  larabs  were  polled,  and  slightly  over  half  of  the 
ewe  lambs  had;  depressions  instead  of  horn  IcQobs.     Pollec''  ram  lambs  were 
used  in  these  lines  in  the  fall  of  1942  (page  21). 

HEPRODUCTrVE  CAPACITY  OF  RAJ^  AS  IH)ICATEr  PY  SEJSN  TESTS 

Semen  tests  m.ade  in  1942  showed  that  yearlj.nf  rarns  produced  poorer 
semen  than  older  rams  or  ran  lajabs-.     Changes  in  management  have  been 
made  to  help  correct  this  condition.     It  appears  that  fertility  tests 
alone  with  other  improvom.ents  in  managenent  have  increased  the  lamb  pro- 
duction of  the  Laboratory  flocks  (page  2l). 

CLEAN  WOOL  DETERMINATIONS 

Percentage  clean  yield  vras  dete mined  for  791  wool  samples  and  10 
half  fleeces  during  the  1943  fiscal  year  (pages  23  6.  26). 

NEW  CLEAI^-YIELD  lETKOD  -  ■  ..  ^  . 

A  now  method  for  estimating  clean-fleece  ¥irei;;^^ht  from. grease-fleece 
v/eight  and  staple  length  has  been  developed  (pages  25  L  52  &  publication 
No.  34,  for  details  )*     This  method  will  greatly,  .facilitate  the  scouring 
routine,  and  it  offers  possibilities  of  ratjiei.  gene lal  application. 
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IffiTHODS  OF  LIEASUEIFG  WOOL  QUALITY  ' 

2464  wool  samples  were  analyzed  during  the  year  for  fiber  quality 
(page  24). 

REVISION  OF  FIBER  STRIP  FOR  COtlPAEATOR  METHOD 

The  film  strip  developed  for  use  in  the  comparator  method  for  deter- 
mining wool  qualities  has  been  revised  (page  24), 

mN  SAI-!PLI!IG  ffiTHOD  FOR  WOOL  QUALITY  STUDIES 

The  efficiency  of  sampling  a  fleece  has  been  facilitated  by  the  use 
of  blending  samples  from  different  parts  of  the  fleece   (page  24). 

YiTOOL  CHARACTERISTICS  FOR  1942  and  1959-.»40-»41 

Staple  length  has  increased  l/4  inch  and  clean  yield  ,83  pounds. 
This  accounts  for  an  increased  value  of  v«98  per  fleece  7;hen  clean  wool 
sells  for  fl.lB  per  pound  (page  24), 

PROGRESS  III  LONG  STAPLE  LIHE 

A  consistent  increase  in  length  and  clean  fleece  weight  is  noticeable 
in  the  3rearling  progeny  for  1939-42  (page  25). 
in 

SCOURING  THE  1942  CLIP  BY  GPJU)ES 

The  clean  fleece  yield  of  all  sheep  in  the  research  program  for  1942 
is  available  on  pages  28  and  29.     This  information  shows  the  relationship 
between  grade  and  clean  yield  and  shows  obvious  reasons  whv  such  information 
is  useful  in  merchandising  wool. 

SIGMIFICANCE  OF  CLSAl  YIELD  AND  GRiiDE  ON  VaLUL  OF  A  FIELCE 

Data  are  presented  showing  the  price  relationship  that  obtains  be- 
tween fleeces  that  vary  in  clean  -"-ield  a.nd  grade   (r:)B.re  51). 

STAPLE  LENGTH  AND  ITS  INFLUENCE  OF  YIELD  VALI^ 

Data  from.  1147  Rambouillet  irea.Tli.nfF.  evres  shc'^  that  each  l/2  inch 
increase  in  length,  of  staple  accounts  for  1  additional  pound  of  grease 
wool,  0.7  pound  increase  in  clean  scoured  wool,  and  a  decrease  of  3.3^ 
in  shrinkage   (page  32). 

CLEAN  WOOL  VARIATION  AI-IONG  REGIONS  OF  PoiU^OUILIET  FLEECES 

The  highest  clean  yields  were  obtained  from.,  the.  shoulder,  thigh, 
withers,  and  belly.     Lowest  yields  occurred  on  the  rump,  side  and  back. 
The  average  yield  of  the  shoulder,  side,  and  back  vrere  nearer  the  yield 
of  the  entire  fleece  than  I'vas  any  one  region  (page  32), 
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ESTIJaTIOi'  G7  OIEAU-FLESCE  "WEIGHT  FROH  GREASE-.FIEECE  WEIGHT  .^M)  STAPLE 
lENGTIi 

By  the  use  of  a  nomos;raph  ivhich  has  been  prepared  fron  data  on  the  re- 
lationship betv;een  grease  v.^eight,  clean  freight,  a.nd  staple  length  and 
formulas  to  annual  variations  in  shrinkage  the  clean  vreight  can  be  esti- 
■imted  almost  as  accurately  as  it  can  be  determined  "^-y  scouring  small 
samples  (page  .32)«    .        '  '  . 

FIBER  DENSITY  Irl  icAMBOUILLET  SHEEP  ■ 

In  the  Rambouillet  yearling  evres  studied  the  average  density  of 
eight  regions  was- 5255  fibers  per  square  centim.eter  (page  32-), 

IdETHOD  OF  DETERMIMFG  FliffiKESS  AM)  UNIFORMITY  IK  TIS 'EITTIRS  FLEECE 

A  composite  sample  made  up  of  locks  from-  different  areas  carded 
together- proved  highly  satisfactory  in  representing  the  fleece  as 
a  Yrtiole   (page  33). 

KAIRY  BIRTH  COAT  IN  LAIffiS  -  '  -  '  ' 


Lambs  that  are  "slightly  haiiy"  at  birth  seldom  retain  this  con- 
dition up  to  the  weaning  age,     "Iloderate"  and  ''e:rti erne''  hairy  coats 
T/ill  often  exhibit  the  tendency  at  weaning  tim.e   (page  34), 
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SUBi/ulY  OF  E^ii;S  IN 


BREEDING 
:-43 


Bree 


Yearlinf^ 


Pen 

Ran 

No.  of 

Type    body  vrfc, 

No> 

Ewes 

Score 

/IT  \ 

(lbSj.J_ 

18 

521RW 

22 

2  f  3  o 

79, 59 

18- 

438WP 

8 

2,54 

77,12 

19 

487R^T 

27 

2.31 

84,30 

20 

26 

2 ,  o5 

8  o ,  1  0 

88Ryr 

21 

578RW 

21 

2,33 

84,55 

■22 

179KY 

31 

2.44 

85,03 

22- 

2965^1 

23 

2.52 

80, 96 

23 

438BV 

28 

2 ,24 

85,07 

24 

757RVJ 

27 

2.37 

85, 92 

25 

2885^/f 

30 

2.32 

no  or? 

88  •  93 

26 

2439W 

31 

2,41 

92 , 16 

27 

556R.Y 

30 

2 . 38 

88 ,70 

28 

3566W 

29 

2,31 

93 , 69 

29 

466VfP 

30 

2.31 

89  ,4o 

32 

542EW 

27 

2 ,46 

o4, oo 

708R3,^ 

34 

92  6B^ 

26 

2,26 

8  /•04 

35 

2673YJ 

29 

2 .24 

93 ,4o 

36 

3806W 

29 

2 ,47 

89 . 14 

37 

3773R 

50 

2,07 

87  •  o7 

39 

2398Yf 

29 

2..  50 

86,29 

40 

2539W 

51 

2,39 

93.03 

4-0- 

5S89VI 

\J  \^  V  *  » 

25 

2.43 

86.60 

42 

2222W 

30 

2.22 

89.50 

43 

5218\'"'I 

30 

2, ,  <5o 

87.23 

44 

34097/ 

30 

2,53 

85,52 

45 

438WP 

30 

2,59 

88,27 

46 

9384 

30 

2,48 

86.70 

47 

2219Yr 

29 

2.33 

85,14 

49 

2533W 

30 

2,41 

91,63 

50 

2716^-^1 

30 

2,22 

86,57 

51 

4185\^'i 

30 

2,38 

89,70 

53 

4095W 

24 

2 , 33 

85,71 

54 

4677'A' 

21 

2,35 

89,10 

TOTAL 

903 

2,35 

93,30 

-  SPECIAL  RESEARCH  PROJECT 
3  e  as  011 


Inbreed ing 
coefficient^ 
Danis'^  ^"  oTf s  pr , 


Adj.  Adi.  fl. 
fl.  Yft.  lenp:th 


8.90 
7.37 
8.14 
8.88 

8.92 
9.77 
8.54 
9.06 
9.34 
9,48 
9.85 
9.53 
9,63 
9.67 
9.65 

8.68 

8.87 

9,12 

9,44 

9,20 

9,56 

8.98 

9.18 

8.62 

9.58 

9,54 

9.42 

8,74 

9.84 

9,12 

9,25 

9,52 

9.32 

9,22 


6.00 
4.99- 
5.78 
5.99 


6.71 
6.21 
5.93 
5.73 
6.13 
5.92 
5.84 
5.95 
5.67 
6.01 
5,79 

6.14 

5.64 

5.91 

6,27 

5.82 

5,81 

5,95 

5.75 

5,73 

5.98 

5.91 

5,82 

6.80 

5.,  47 

5.96 

S,27 

5.94 

6.02 


17.87 
21.85 
1G.36 
7.45 

G.25 
7.12 
4,39 
3.68 

10.83 
0.83 
0,00 

11.60 


5-,  93 


•7, 


0.58 
7.68 


11.45 
2.59 
1.32 
1.01 
2,59 
0.42 
1.62 
0.52 
0.83- 

^    c;  o 

0,12 
0,19 
2,21 
0.00 
2.50 
2.41 
0.00 
0.32 

4.21 


19.«02 
0.00 
25.03 
10.74 

9.93 
10.54 

I.  97 
15.88 
15.69 

8,15 
3.63 
15,48 
11,01 
6,67 
10.92 

14.61 
9,54 
7.43 

17.50 
6 . 56 
8,00 
0,24 
5.25 
7,50 
5,85 
5,67 
9,47 

II.  74 
1,15 
7.08 
7,52 
1.04 
0.00 

8.87 


Age  of 
Ewe  s  at 
Lambing: 


4,2; 
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DEVELOPMENT  OF  SPECIAL  ^iSEARCE  PT^O&EAM-  ' 

There  has  been  a  gradual  but  consistent  increase  in  the  inbreeding 
coefficient  since  the  Laborator'^'"  oroeram  was  ^taited.     The  total  increase 
from  1938  to  1943  has  been  5.16  percent.     The  inbreedinr  has  not  progressed 
far  enough  to  bring  about  any  appreciable  divergence  in  lines,  nor  notice- 
able defects  that  can  be  consistently  ascribed  to  inbreeding.     The  differ- 
ences that  obtain  in  body  and  vrool  characteristics  betvreen  lines  cannot 
be  ascribed  to  inbreeding. 

In  the  selection  of  weanling  ran  lanbs  in  the  fall  of  1942  the  92  ram 
lambs  that  were  saved  for  prospective  sires  hae   an  inbreeding  coefficient 
of  6»94,  v/hile  317  ran  lambs  that  vrere  sold  had  a  coefficient  of  7.36. 
YHiile  it  did  occur  that  those  selected  as  saves  had  a  lo7;er  inbreeding  coef' 
ficient,  it  would  hardly  bo  correct  to  say  that  the  degree  of  inbreeding 
was  responsible  for  the  difference  in  the  apoijarance  of  the  lambs*.  The 
higher  coefficient    of  inbreeding  is  given  the  preference  T'/hen  other  things 
are  equal. 


Inbreedinrc  Coefficients  in  Percent 


Potential 

Increase 

Fi.^'/.ie  st 

Highest 

Year 

Inbred 

Ave .  of 

Daughters 

for  any 

for  any 

Lambed 

Flocks 

Progeny 

over  Dams 

Pe  n 

Individual 

1939 

20 

(1 . 92 

2i83 

TV.  •zrs 

37.9 

1939 

22 

7.24 

4.05 

30*29 

58.3 

1940 

34 

8.25 

4.70 

32.58 

58.3 

1941 

ou 

8.56 

5.85 

31.17 

47.3 

1942 

37 

8.62 

4.67 

28.71 

39.9 

1943 

50 

8.37 

4.66 

23.02  • 

36.9 

PROGP^SS  OF  INBP^D  LII^:S 


The  nmber  of  inbred  lines  Vv^as  reduced  from  37  to'  30  in  the  fall  of 
1942  by  eliminating  or  -combining  those  which  showed  the  least  prom.ise  of 
developing  into  useful  lines.     Lines  30  and  20  were  related  and  were  com- 
bined into  line  20.     Lines  41' and  35,  both  started  with  Candland  rams, 
vrere  combined  into  line  35.     Lines  31,  33,  38,  48  and  52  were  dropped. 
The  best  ewes  from  these  lines  were  used  in  related  lines,  and  the  others 
were  either  culled  or  utilized  in  test  pens. 

The  average  inbreeding  coefficient  for  all  offspring  in  1943  v/as  8.87  ■ 
percent,  vrhile  the  com.parable  figure  for  1942  was  8.62  percent.     The  aver- 
age inbreeding  coefficient  for  1942  offspring  was  above  12,5  percent  in 
7'  lines,  ranged  from.  6,25  to  12,5  percent  in  17  lines,  and  was  below  6.25 
percent  in  6  lines.     Only  one  line  in  the  last  ,^.roup  (Flock  Fo.  54  -  polled) 
had  no  inbred  offspring.     The  number  of  lines  in  tl:c  -c ^r: '-ive  '^r^uns  for 
1942  was  13,  11,  and  13. 
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There  has  been  a  decrease  in  inbreeding  in  the  more  inbred  lines  chiefly 
through  the  changing  of  sires,    Hovrever,  most  of  the  lines  have  been  imder- 
vj-ay  long  enough  that  the  proportion  of  offspring  v/hich  is  inbi  ed  is  rapidly 
increasing  so  that  there  is  a  slight  increase  in  the  inbreeding  of  all  off- 
spring.    These  changes  are  shovm  by  the  proportion  of  ev\je.s  making  up  the 
various  matings.    About  7  percent  of  the, ewes  were  mated  to  their  sires,  30 
percent  to  half  brothers,  54  percent  to  less  closely  related  raiiis,  and  29  per 
cent  to  unrelated  rains.     Sirailar  percentages  for  1942  were  11,  26,  23,  and.  40 
respectively. 


The  first  3  lines 

for  each  of  the 

m.KJi  c     XA  .hJU 

i   L/  •,  .>.  i  i  U     ^  i . 

aiacters  are 

listed 

in  the  following  table 

for  comparison 

wibh  a  s  ii; 

4  T  ,  .;. 

-J-  iCv  .L         L/C*.  U 

le  ^-^^resented 

in  194. 

Tliese  ranks  are  based 

on 

the 

averages 

from  yearl 

inp"  ewe 

offspring  from  33 

lines  evaluated  in  1941. 

• 

CIMAOTER  

Ist^ 

.  2nd^ 

.....  .  ^rd^. 

^  4th 

5th 

6th 

Flock 

1  vrnber  s 

Body  weight 

34 

35 

43 

29 

42 

40 

Body  type 

42 

28 

29 

43 

50 

25,  44 

Clean  fleece  weight 

47 

20 

30 

45 

46 

21 

Staple  length 

21 

47 

45 

29 

20 

24 

*Open  face 

40 

51 

44 

31 

32 

20 

•Freedom  from  folds 

21 

37 

45 

28 

48 

51 

Again,  about  two-thirds  of  the  lines  Y/ere  included  in  the  table,  al- 
though 5  of  the  lines  included  in  1941  were  replaced  in  1942.     The  4  lines 
appearing  3  times  were  20,  21,  29,  and  45. 

Significant  sire  or  line  dif ferences ■  v-rere  found  for  each  of  the  char- 
acters considered--nar!iely,  face  covering  score,  staple  length,  grease  fleece 
weight,  clean  fleece  v/eight,  body  type  score,  and  neck  folds  score.  Data 
ware  used  from  yearling  ewes  evaluated  in  1940,  41,  a.nd' 42.     It  seems 
probable  that  these,  differences  are  due  m.ore  to  differences  in  the  original 
selections-  of  anim.als  to  m-ake  up  the  various  lines  than  to  the  effect  of  in- 
breeding in  pulling  the   lines  apart. 

IhBREEDING  IK  RAMBOUILLETS       '  .  . 

Since  many  breeding  irvestip:ations.  v/ith  fari'^.  livestock  have  shovm  that 
inbreeding  has  a  detrimental  effect  .upon  individual  -.norit,  this  problem,  may 
be  one  of  the  m.ost  important  confronting .  the  Labqrat or'^'".    Data  on  754  year- 
ling ewes  evaluated  in  1940.,  41,  and  42  WerC;  studied  to  determine  the  effect 
of  inbreeding  on  m.ore  important  body  and  fleece  characters.     The  intra-sire, 
intra-year  correlation  and  regression  coefficients  between  percent  inbrecdin 
and  the  various  traits  were  as  follows: 

i 
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CHA11A.CTER 


Grease  fleece  weight 
Body  we  ight . 
Body  type  score 
Staple  length 
Neck  folds  score 
Face  covering  score 

All  of  the  correlations  except  that  "between  inbreeding  and  face  cover- 
ings v/ere  statistically  sirnificant,  but  they  are  snail  enoU;';!:h  to  allow 
much  variation  in  the  traits  independently  of  inbr-eedlng.     The  regression 
coefficients  show  the  relative  change  in  the  various  traits  with  each  in- 
crease of  one  percent  in  inbreeding.     The  positive  coefficients  for  body 
type  indicate  a  decrease  in  merit  with  incrsasinr-  inbreedings    The  re- 
gressions of  neck  folds  and  face  cover  in."  on  percej.it  of  inbreeding  show  a 
'tendency  for  smoothness  and  open  face  to  increase  y;ith  inbreeding.  The 
negative  regressions  for  the  other  traits  indicate  a  decrease  in  m.erit  as 
inbreeding  progresses* 

It  appears  possible  that,  on  the  average,  selection  may  counteract 
or  m.ore  than  counteract  the  decrease   in  staple  length,  grease  fleece  weifrht, 
and  body  type  score  due  to  inbreeding  where  inbreeding  increases  about  1 
percent  per  year  or  4  percent  per  generation.     This  st?.tem.ent  is  ba-sed  . 
on  a  theoretical  consideration  of  the  amount  of  selection  possible  in  these 
lines  when  selecting  for  6  traits  and  on  pre Ir'^'inar;^'  estimates  of  herit- 
ability.    A  gain  of  about  0,07  centimeter  in  st?.pls  length  and  0,76  pound 
in  body  weight  and  a  loss  of  0,003  pound  of  grease  fleece  weight  and  0.01 
score  for  body  type  in  each  generation  v/as  indicated.     These  are  estimates 
of  average  results  based  on  average  conditions  which  apply  at  the  present 
time.     It  would  be  expected  that  some  lines  vrould  do  bettqr  and  som.e 
poorer  than  these  estimates  indicate.  .  • 

In  general,  regression  coefficients  of  the  various  characters  on  in- 
breeding were  lov/er  for  yearling  ewes  in  1942  than  in  the  2  previous  years. 
This  may  have  been  caused  to  some  extent  by  increased  culling  of  weanlings 
in  1941,  as  in  general  the  culled  lambs  have  a.  little  higher  average  in-, 
breeding  coefficient  than  the  lambs  which  are  saved. 

EFFECT  OF  OUTCROSSING  INEIffiB  WfES 

♦  ■  . 

Inbred  ewes  which  vrorc ■ small  in  size,  aprurentlv  in  part  as  a  result 
of  inbreeding,  were  mated  to  an  unrelated  ran  in  1940  and  1941.     These  evras 
had  averaged  aboX'vt  8  pounds  •  lighter  at  weaning  time  than  the  ewes  v/hich  were 
left  in  the  inbred  line.     They  were  28  percent  inbred  as  compared  v^ith  23 
percent  for  the  dam.s  of  the  inbred  lam.bs  and  31  percent  for  the  inbred 
lambs.     The  outcross  offspring  averaged  about  6  pounds  heavier  at  weaning 
than  the  offspring  from,  the  inbred  lino  and  about  15  pounds  heavier  than 
their  dams,  having  approximately  the  same  weaning  woi^-bt  as  the  average 
of  Rambouillet  lambs  from  all  inbred  lines. 


CORRELATION  HEGISSSIOr 

coef™iekt  coEmcisiyr 

-.24    ■  -.05  pounds 

-.19  -.27  pounds 

,15           '  .01  score 

-.12  -.01  cm.. 

-.15                 ■    •  -  -♦Ol  score 
-.07                         •        -,006  score 
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The  main  purpose  of  the  irating'S  described  above  was  not  that  of  contrast- 
ing, the.  effects  of  inbreeding'  with,  outcrossing,  but  rather  to  utilize  some  of 
the  sm.aller  inbred  ewes  for  introducing  nev^  blood  into  the  line,    Y/hile  the 
results  indicate  that  outcrossing  -restored  in  one  generation  the  loss  in  vigor 
which  was  apparently  a  consequence  of  inbreeding,  several  factors  prevent  too 
exact  an  interpretation.     The  dama  of  the  outcross  lai'abs  were  expected  to  have 
smaller  offspring  as  a  direct  result  of  their  ovm  lighter  Vvreight,  although 
some  regression  toward  the  population  mean  was  expected.     On  the  other  hand, 
the  ram  used  for  the  outcross  was  one  of  the  best  rams  in  the  flock  (as 
judged  by  progeny  test).     Consequently,  the  effects  of  decreased  inbreeding 
and  hybrid  vigor  cannot  be  appraised  exactly.    An  additional  reason  for 
avoiding  an  over-optimistic  inter  pre  taction  is  that  the  results  are  based  on 
only  24  offspring, 

SELECTION  OF  BJIMBOUILLETS  IN  INBRED  LimS 

A  study  is  imdei'*v/ay  to  de-6ermine  the  amount  of  selection  which  is 

actually  practiced  vrithin  the  inbred  lines  of  the  . Laboratory  flocks,  Ro- 

f^ults  iiavo  been  summarized  for  ram  lambs  weaned  in  1042.    A  total  of  92  ram 

lr,mbf>  was  saved  out  of  409  head,  or  22,5  percent.     The  percentage  of  singlo 

lambs  saved  v^ras  23,1,  as  compared  7/ith  21,6  percent  of  the  t^/vin  lambs.  In 

genei-al,  there  was  little  difference  between  singles  end  tvrins  in  the  average 

riorit  of  the  lambs  saved  and  culled.     The  Isimbs  which  wci-o  saved  had  an  aver- 

e.gn  advantage  of  0,08  score  for  face  covering,  0,37  ccntirxter  of  staple 

'.eng-GJ  -  5o09  pounds  of  body  weight,  0*53  score  for  body  type,  and  .66  score 

for  Jiack  folds.     The  saved  lambs  had  an  average   inbreeding  coefficient  of 

6; 94  percent,  while  the  culled  lambs  averaged  7,36  percent. 
■»       '  .  ' 

EERiTABILITY  OF  FLEECE  ANB  BODY  Cr:.v^A.CTERI3TICS  OF  RAJr-iOUILLST  SLEEP 

Estimates  have  been  obtained  on  the  heritability  of  fleece  and  body 
characters  based  on  daughter-dam.  comparisons  of  1322  ycarlinr  cwps  born  from. 
1938  to  1941.     Intra-sirc,  intra-year  correlation  and  regression' coo fficicnts 
of  daughters  on  dams  arc  presented  in  the  following  table; 


CI-IWxCTER^  ^ 

S 

b 

Fo.ce  covering  score 

",16 

Staple  length 

,20 

.18 

Grease  fleece  vrcight 

.19 

.14 

Clean  fleece  weight* 

.23 

.19 

Body  weight 

a9 

.20 

Body  type  score 

.08 

..  ,06 

Neck  folds  score 

.16 

.15 

Body  folds  score 

.17  , 

.16 

*  Coefficients  for  clean  fleece  weight  arc  based  on.  310  head  in  2  years 

All  of  these  coefficients  arc  highly  significants     The  .regression  coof-,:- 
ficients  show  the  average. .change  in  the  daughters  ivith  each  unit  change  in 
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the  daras.  These  are  hig;hest  for  characters  v/hich  are  neasured  objectively, 
such  as  body  weight,  clean  fleece  weight,  and  staple  length.     The  figures 
for  grease  fleece  vreight  are  lower  than  those  for  clean  fleece  weight, 
as  v/Ould  be  exoected,  because  variations  in  grease,  dirt,  and  noisture 
affect  the  v/eight  of  the  unsecured  fleece. 

In  general,  the  correlation  coefficients  are  slightly  larger  than  the 
regression  coefficients,  because  the  daipJs  variance  v/as  greater  than  the 
daughter's.     This  might  be  expected,  as  yearly  variations  were  controlled 
foi  the  daughters,  but  only  partially  so  for  the  daiiis.     The  greatest 
differences  occur  for  face  covering  score  and  grease  fleece  weight.  Thus, 
tl":e  correlation  coefficients  F-av  he  nore  accurate  estiriates  of  heritabilitv 
t];an  the  re^rression  coefficients.     However,  the  regression  coefficients 
give  the  r:ore  conservative  estirriates,  and  these  might  be  more  useful  until 
further  studies  are  completed 

Estirriates  of  her itability,  or  the  proportion  of  the  variance  among 
the  records  of  the  dams  vrhich  v.-as  cue  to  adcitively  genetic  differences 
amonr.  these  ewes,  Y:ere  obtained  by  doubling  the  intra-sire,  intra-year 
regression  coefficients.     These  estimates  ranged  from.  12  percent  for  type 
score  and  2S  percent  for  nec-c  folds  to  4-0  percent  for  body  weight.  In 
general,  these  estimates  can  be  considered  to  be  fairly  high.  Further 
studies,  which  are  now  being  made,  may  substantiate  these  estimates  or 
produce  more  reliable  values.     It  does  appear  that  the  heritability  for  the 
traits  of  greater  economiic  value  in  range  sheep  is  sufficiently  high  that 
considerable  progress  can  be  expected  from  careful  selection  for  these  traits. 

PRCGEFf  TESTING  OF  WIBOUILLET  SPIES?. 

Sumrriaries  of  the  results  of  progeny  tests  have  been  completed  during 
the  year  for  143  sire  progenies,  of  v/hich  66  were  based  on  yearling  records 
and  77  on  weanling  records.    Again  emiphasis  has  been  placed  on  body  weight, 
mutton  type,  grease  fleece  weight,  length  of  staple,  face  covering,  and  skin 
folds. 

Less  th3.n  half  of  the  sire  progenies  m.entioned  above  v/ere  from  test 
pens.     Five  of  th.e  29  raras  having  results  from  test  pens  in  1S42  based  on 
yearling  evres  7jere  used  in  lines,  and  2  were  held  in  reserve.     Ten  of  the -31 
rans  having  results  from  vj-eanlinr  lambs  vrere  used  in  lines,  and  8  were  held 
in  reserve.     Thus,  of  the  60  rsims- tested  27  percent  vrere  used,  and  17  per- 
cent were  retained  for  possible  use. 

A  total  of  232  ram.s  were  available  for  26  linos  in  the  fall  of  1942. 
(P.am.  lambs  vrere  used  in  the  other  2  lines).     Cf  these,  105  had  been  progeny 
tested,  and  26  v/ere  used  in  lines,  and  26  v/ere  held  in  reserve.     Of  the  127 
rar^.s  v.'ithovt  progeny  tests  3  were  used  in  lines;  6  were  tested]  and  33  were 
held  in  reserve,     Som.e  difficulty  was  experienced  in  obtaining  satisfactory 
scm.cn  tests  from,  yearling  ram.s;  therefore,  ram.  lam.bs  were  used  in  19  of  the 
25  test  . pons  last  fall.     Satisfactory  lam.b  crops  were  obtained  from  nearly 
all  of  the  ram.  lambs.     There  vjill  be  considerable  practical  advantage  in 
testing  the  best  ram.  lambs  which  are  sufficiently  developed  to  breed  satis- 
factorily, and  it  is  probable  that  this  practice  will  be  continued. 
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OVERSHOT  J^^  STUDY 

In  an  analysis  of  15  slru.lls  of  mature  PLambouillet  ev/es  from  which  all 
flesh  had  heen  removed,  fror..  27  simlls  of  sheep  of  tho  Southclovm,  Karr.pshire, 
aiic,  Fiamoouillet  breeds,  and  fror.i  8  Kambouillet  eYJ"e  skulls  Vvrhich  averaged 
1.2  c:\\,  overshot,  sor.ie  inforrration  is  available  Y.'hich  appears  to  establish 
t';.e  bone  ai'-ea  in  wb.ic]i  the   iaw  inequality  occurs  in  the  overshot  jav/s 
studied.     Six  different  p.easurei:.ents  v.-ere  \\\a.de  of  the  mandible,  including 
tie  an.'i  les  of  the  teeth  attaclr.-ent  and  mandible ,  and  8  v/ere  made  of  the 
Liaxilla. 

In  p^eneial,  t)"'.e  onl^^  relationship  that  appeared  iu  the  analysis  betv/een 
part'3  of  tlie  norr;al  slrf.ll  and  parts  of  the  defective  s'lcull  which  shov/ed  sig- 
nificant dis^arit^/'  vac  the  relationshiD  between  the  interalveolar  spaces 
(s"^ace  betvreer  the  cheek  teeth  and  incisors  and  between  the  m.qlars  and  the 
anterioi-  end  of  the  nremaxilla,  the  latter  comprisinfr  the  anterior  end  of 
the  palatine  process  nlus  the  body  of  the  premaxilla  which  articulates  with 
it)/ 

In  the  43  normal  skiills  that  have  so  far  been  studied  it  was  found 
that  the  interalveolar  space  is  about  84  percent  the  length  from  the  m.olars 
to  the  end  of  the  premaxilla,  while  in  a  study  of  &  sIoaIIs  that  were  over- 
shot 1,2  cm.  the  alveolar  space  was  only  about  74  percent  of  the  inter- 
alveolar space  of  the  m.axilla,  a  difference  of  about  10  percent. 

It  has  been  found  in, the  overshot  specimicns  studied  so  far  that  the 
interalveolar  space  is  29.7^  of  the  length  of  the  mandible,  whereas  in  the 
norm.al  sla;lls  it  is  about  28,5%,     This  difference  is  probably  not  very 
•significant.     Likewise,  in  the  overshot  specimens  the  interalveolar  space 
of  the  maxilla  is  26.2/o  of  the  total  skull  length  (occipital  bone  to  pre- 
m.axilla),  and  in  the  normal  simlls  «it  is  26»1%,     In  all  specimens  studied 
tliere  has  been  perfect  registering  of  the  anterior  cheek  teeth  and  molars, 
which  apparently  shows  qu5.te  clearly  that  the  inequality  in  length  is 
generally  lim.ited  to  the  interalveolar  in  the  cases  studied,     (A  detailed 
analysis  and  a.  discussion  of  the  methods  involved  in  thus  study  are  now  in 
the  process  of  preps.ration, 

■i..'i/hilc  a  study  of  the  inlieritance  is  under  way,  there  is  not  yet 
available  an  adequate  supply/"  of  data  from  which  to  draw  reliable  conclusions 
othor  tha:.!  thj.at  the  inheritance  appears  to  be  complicated.    "'.'Vhile  it  may 
ap-oear  to  he  recessive,  it  is  definitely  not  a.  simple  recessive,  as  de- 
;fQctivc  parents  have  had  norm.al  progeny.     The  possj^bility  of  two  or  m.cre 
doj':m.",ant  f^cnes,  each  one  of  which  miust  be  present  at  least  in  the  heter- 
ozygous condition,  and  othor  complicated  types  "'vill  not  be  overlooked  in 
the  analysis.         •  " 

FACE  CG^KII^G  WniOUILlETS 

In  order  to  rnako  the 'results  of  this  study  available  in  a  convenient 
form  cs.ch  yea-r ,  the- results  f or  '  each.  YOa.r  will  be  provided  in  table  form 
with  explanations 
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Year 
weaned 


Open 
faces 


Partially 
covered 
faces 


Covered 
faces 


1938 
1939 
1940 


14 
11 
11 

11 
17 


58 
50 
34 
40 
40 


28 
39 
55 
49 
43 


The  lanh  crop  in  1938  Vv-as  in  considerable  part  f ror.i  a  group  of  ev^es 
which  had  ori,f^;inally  been  included  in  the  prograjri  that  were  rel3.tively 
openfa.ced,  but  Tirhich  Yrere  of  the  R.S,  and  Kanb,  series  carrying  some  out- 
crosses  of  crossbred  influence.     These  were  withdrairm  from  the  research 
lots  the  followin?:  year.     This  in  part  at  least  explains  the  change  from 
14  to  11  percent  openfaced  lambs  from  1938  to  1939. 

A  relatively  large  nuriber  of  openfaced  rams  were  used  in  the  fall  of 
1941,  which  explains  the  large  percentage  of  openfaced  lambs  in  1942, 
However,  while  the  17  percent  seem^s  very  encoura.ging  for  the  immediate 
future,  there  are  other  m.atters  involved  that  interfere  with  the  apparent 
progress.     Some  of  the  openfaced  ram^s  sired  a  relatively  high  percentage 
of  wrinkles,  m.aking  it  advisable  to  cull  in  spite  of  the  openfaced  char- 
acter.    The  percentages  given  in  the  table  include  all  lambs  and  not  only 
those  in  flocks  headed  by  openfaced  rams. 

In  order  to  disseminate  the  openfaced  character  throughout  the 
population,  82  covered  face  ev/es  from  various  lines  were  distributed  among 
the  lots  headed  by  the  openfaced  ram.s .     These  ewes  produced  offspring 
which  scored  as  follows:     26%  open  face,  47^  partially  covered,  eind  27^ 
covered  face.     These  figures  are  encouraging  and  offer  sound  basis  for 
hope  of  substantial  progress  in  accord  with  the  availability  of  openfaced 
ram.s  that  prove  good  sires  of  all  utility  characteristics. 


The  scores  in  the  accom.panying  table  show  clearly  that  progress  has 
been  made  in  the  effort  to  elim_inate  the  neck  folds.    While  there  is  some 
occilation  in  the  yearly  scores,  particularly  in  1939,  the  general  trend 
has  been  toward  m.ore  sm.oothness.     The  scores  for  body  folds,  while  not 
included  in  the  table,  show  a  similar  trend  and  are  obviously  less  in 
3vidence  than  are  neck  folds. 

There  is  a  tendency  for  Rambouillets  to  have  folds  imm.ediately  below 
the  ayes.     These  give  rise  to  fly  trouble  and  are  most  comjnon  in  wool-blind 
sheep.     The  sheep  are  scored  for  these  face  folds  and  as  well  for  thigh 
folds  that  are  fbrmed  immediately  inside  of  the  thigh  in  the  tivist  region. 
These  folds  serve  no  useful  purpose  and  will  be  eliminated  with  all  other 
skin  folds.     It  can  be  stated  vrith  a  reasonable  degree  of  accuracy  that, 
when  the  neck  folds  disappear,  there  is  also  a  tendency  for  all  skin  folds 
to  disappea.r.     The  elimination  of  these  obstructions  vj-ill  increase  the 
opportunity  for  selection  of  useful  characteristics. 


SKIN  FOLDS 
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Table  '^howinp;  Distribution  of  Neck  Folds  in  Ranbouillets  in  Ferce^nt 


Year 
Yreanecl 


Trace  of 
folds 


Heavy 


folds 


1938 
1939 
1940 
1941 
1942 


20 
43 
21 

34 

56, 


41 

32 
38 
28 
28 


27 
20 
29 
22 
12 


10 

4 


2 
1 
3 
1 
1 


There  lias  been  an  increase  of  more  than  100  percent  in  smoothness  since 
1938.  In  1938,  39  percent  were  scored  as  having  moderate  to  heavy  folds,  as 
compared  yrith  16  percent  in  1942, 

i:0I?NS  ir  ]RATIBOITII,LSTS 

T\To  polled  lines  of  ilambouillets  were  initiated  in  1941  by  mating  45 
Rambonillct  ev'es  v-hich  carried  the  polled  character  to  t^'/o  outstanding 
horned  rams.    -A  total  of  41  offspring  were  vreaned  from  these  lines  in  1942, 
Eight  of  the  16  ram.  lambs  had  horns,  and  8  did  not.     Fourteen  of  the  25 
ewes  T;ere  polled,  and  the  rem.aining  11  had  horn  knobs.     These  results 
ariee  closely  wit'.,  tlie  expected  numbers  if  the  horns  in  the  male  and  the 
kno'.)s  in  the  fer^ale  are  due  to  one  pair  of  recessive  genes.     The  two  best 
ram  lambs  without  horns  Y-ere  used  in  these  lines  in  1942~43.     It  is  probable 
thn.t  a  few  of  the  lambs  produced  in  1943  will  be  hom.ozygous  foi-  the  polled 
chart  acter,  "  '  , 

liEPT^ODlTCTIVE  CAmCITY  OF  VW^  AS  ITT)IC.A.TED  BY 'SEJEN  TESTS 

Se'men  tests  were  obtained  on  116  ram.s  nrior  to  the  1942  breeding  season 
A  total  of  403  ejaculates  were  obtained  which  were  evaluated  for  volume, 
appearance,  viscosit^'-,  pE,  m.otility,  concentrat ior  and  percent  of  abnormal 
spermatozoa.     Concentration,  motility,  total  spenTiatozoa  produced,  and 
m.orphology  of  sperm.atozoa  'Tere  the  main  factors  considered  ■  in  predicting 
fertility. 

Tv7enty~four  ram.s  or  20,7^  of  the  total  tested  were  considered  unfit 
for  use  in  breeding  from  their  sem.en  tests.     Four  other  rams  which  were 
expected  to  be  of  low  fertility  were  used  for  a  part  of  the  breeding 
period,,  and  all  of  these  sired  offspring,  although  in  one  case  only  one 
lam.b.  was  produced. 

Summaries  of  lambing  are  not  yet  com.plete;  therefore,  final  breed- 
ing results  arc  not  yet.  available,    A  preliminary  inspection  revealed 
that  of  the  92  rams  used ■  one  ■  roj-.i  failed  to  produce  any  offspring,  and  3 
ra"i.~.s  vjoro  dofir.itcly  of  low  fertility.     One  of  these,  as  noted  above, 
y>;'as  expected  to'  bo  of  low  fertility  and  was  used  only  for  part  of  the 


period . 
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A  study  was  nade  of  the  effect  of  age  on  serien  production  of  the  rams 
tested  in  1942.     In  each  "breed  the  yearling  rams  produced  semen  of  poorer 
quality  than  the  older  rans  or  ram  lambs.     Ram.  lambs  produced  over  twice 
as  many  sperm,  per  ejaculate  as  yearling  rams#     One-third  of  the  yearling 
rams  tested  v/ere  considered  unfit  for  breeding,  as  compared  v/ith  16  percent 
of  the  mature  rxTi.s  and  20  percent  of  the  ram  lam.bs .     Changes  have  been  made 
in  the  managem-ent  of  yearling  rams  which  should  correct  this  condition. 

It  is  difficult  to  appraise  the  benefits  derived  from,  fertility  tests 
of  rams,  as  information  is  not  available  on  the  results  that  v/"ould  have 
obtained  if  no  tests  had  been  made,    A  number  of  checks  have  been  made  of 
rams  expected  to  be  of  lovr  fertility,  and,  in  general,  the  expectations 
have  been  substantiated j  although  most  of  these  rams  sired  some  lambs. 
The  number  of  owes  which  became  pregnant  from  pen  breeding  has  increased, 
from  86  to  92  percent  in  the  last  3  years  over  the  10-ycar  period  from 
1929  to  1938.     Im.provGmcnts  in  management  apart  from  the  testing  of  the 
roans  for  fertility  undoubtedly  account  for  part  of  this  increase.  A 
previous  studj''  has  shown  that  about  62  percent  of  the  dry  ev/es  may  be 
attributed  to  faults  of  the  ewe,  leaving  28  percent  which  may  be  due  to 
ram  failures.     If  these  figures  are  correct,  we  could  not  expect  over  95 
percent  of  the  ev:es  to  become  pregnant  if  the  rams  were  of  perfect 
fertility.     It  appears  then  that  we  are  approaching  maxim.um  fertility  in 
so  far  as  percent  of  pregnancies  are  influenced  by  the  ram., 

PRODrCTION  IITCKI^ASES  PCf:  PAI^LBOUILLET  FLOCK 

In  any  improvem.cnt  program  that  is  based  on  production  records  it  is 
imperative  that  production  performance  of  the  individuals  involved  be  in 
line  with  good  m.anagemcnt  and  the  environm.ent  at  hand.     It  is  essential, 
too,  for  measuring  the  value  of  a  breed,  and  in  the  application  of  progeny 
tests , 

llo,  of         Ave,  weaning         Pounds  of         Percent  of  Laonbs 
lambs  weight  lamb  per  v^oancd,  based 

ev.'-e  bred  on  ewes  bred 


1924-31  2313  71.2  51.4  72.2 


1938  602  64,63  50.86  78.69 

1939  588  64.56  46.20  71.60 

1940  696  78,10  65.60  :  83.60 

1941  768  .    76.43  65.70  85.90 

1942  955  75.09  70,09  93.35 


(The  above  v/eirhts  vrere  made  at  about  135  "days,  when  the  ram  lambs  had 
to  be  removed  from,  the  flock,  at  vdiich  time  weaning  weights  are  taken 
on  the  "ewe  lar^bs  also,  and  should  not  be  confused  with  weights  that  are 
taken  somewhat  later  when  market  lambs  come  off  the  range). 

The  essential  increase  over  the  fi!^':ures  reported  for  1S24-31  in 
U.S.LoJ:..  Circular  308  is  in  the  pounds  of  lamb  produced  per  ewe  bred, 
namely  20,  and  in  the  percent  of  lambs  vreaned  based  on  ewes  bred,  f.rhich 


Year 


has  inoreasec'  fron  72.7  to  93.35,     Production  in  1930-39  v/as  not  normal  be- 
cause of  the  disturbance  created  by  havinr\to  ,Y.''eifh  the  laii-bs  every  two  weeks 
for 'normal  grovrbh  studies, 

CLLAK  VJCOL  YIEIl;  DZTEHMlLiTIOIIS  ^  .  ' 

There-  were  791  wool  samples  and  10-half ■ fleeces  scoured  for  the 
Ramb.ouillet  sheep  in  the  different  lines  of  breeding  during  the  1943'  fiscal 
year.     Percentage  clean  jrield  in  the  small  side  sample  was  used  in  determin- 
ing the  total  amount  of  clean  wool  in  each  fleece. 

'Pesults  were  obtained  by  weighing  the  grease  wool,  scouring  each  sample 
by  the'  emulsion  process  (scouring  bowls  illustrated  in  1939  annual  report) 
with  a  neutral  soaio  and  soda  ash  solution.    A  small  revised  Wilson-type 
fleece  opener  ,or  duster  was  used  in  opening  the  wool  preparatory  to  scour- 
ing (illustrated  in  1940  annual  report).     Clean  bone-dry  Yreights  were  ob- 
'tained  b;^r  subiecting  all  samples  to  heat  treatment  in  a- wool  conditioning 
ov'en'that  drove  off  all  ■  m.oisture ,     The  v.rool  was  Yjeighed  on  a  chain- o-m.atic 
balance  mounted  on  the  conditioning  oven  beior'e  bein.^  exposed  to  moist  air. 
The  percentage  clean  yield  oi  the  small  samples  tim.es  the  grease  fleece 
i.'.i.eight  of  each  sheep  gave  the  am.ount  of  clean  wool  proci"uced  by  each  animal* 

CLLAI'-YIELD  lETZOD  ADOPTED 

A  method  of  estimating  clean-fleece  weight  from  grease-fleece  weight 
and  staple  length  for  the  fleeces  of  yearling  ewes  at  Dubois , Idaho,  has 
been  developed,     Basic  data  on  clean-yield  results  from  yearling  fleeces 
over  a  3  year  period   (1939-41)  were  used  in  developing  the  method. 

The  clean-yield  estimation  method  was  used  in  the  sam^pling  procedure 
on  the  1943  yearling  ei"e  fleeces.     It  consisted  of  sampling  30  head  of 
yearling  ewes,  selected  at  random,  for  each  breed.     Therefore,  it  has  re- 
duced the  time  and  labor  previously  required  for  sampling,  scouring,  and 
calculating,  v/hich  is  an  important  factor,  especially  during  wartime. 

-tlnnual  corrections  for  variations  in  clean-vrool  yields  will  be  made 
from  formulas  based  on 'clean  yields  from  30  samples  for  each  breed  and  on 
annual 'Variations  ■  in. grease  ,flf?ece  weight  and  staple  length.  " 

"A  nomograph  has'been  developed  for  the  rapid  estimation  of  clean- 
fleScG  weight  which  is  read  directly  by  laying  a  ruler  or  straight-edge 
extending  froFL  the  grease  fleece  weight  across  to  the  staple  length  at 
the' side  so, the  cleanrfleece  weight  can  be  read  from  the  middle  of  the 
nom.ograph  for  each  .respective  ' breed  (reference  34,.  list  of  publications). 

Y/liile  the  method  outlined  is  geneial,  the  Vvdde  applicability  of  the 
equations  can  be  tested  for  different  localities  only  by  developing 
similar  equations  for  flocks  in  vjidely  separated  regions.    VjooI  labora- 
tories maintained  in  most  of  the  important  sheep-producing  states  can 
perform  vo.luable  service  in  this  respect,  thereby  placing  the  selection 
of  improved  breeding  stock  and  the  marketing  of  wool  in  the  grease  on  a 
more  reliable  basis  than  is  possible,  v/here  individual  clean-fleece  weights 
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and  averaf^e  clean  yield  are  not  laiovm.     (Reprints  v:ill  be  mailed  to 
collaborators  as  soon  as  available). 

ft 

MBTIIODS  OF  I3ASiniI^  T/COL  QILILITY 

A  total  of  24S4  vfool  samples  were  analyzed  in  the  animl  fiber 
laboratory  for  fineness,  unifomity  and  nedullation  detenninations . 
The  samples  were  cleaned  in  carbon  tetrachloride  and  cross-sections 
were  made  for  each  sam-ple.     Fineness,  uniformity  and  medullation  Vvrere 
determined  by  the  Rapid  Comparator  method  (reference  14.). 

REVISION  OF  FIU:  STRIP  ITOOL  STAI^ARD^ 

Revision  of  the  35  mm.  film  strip  of  wool  standards  v;-as  accom.plished 
so  that  certain  f rabies  on  the  standards  would  present  a  m-ore  detailed 
outline  of  the  fibers.     The  nevr  revised  film  strips  will  be  available  upon 
request  by  the  collaborating  stations  in  exchange  for  the  strips  that  they 
nov/  have . 

NEW  SAI^^LIIIG  ^LTEGD  ..LOFTZD  FOL  QUjLLITY  APrRAISAI  IT.  FLEEC5S 

Results  in  a  study  of  wool  fineness  from  8-body  regions  in  Famibouillet 
yearling  evres   (reference  31)  indicated  that  wool  from,  several  locations 
over  the  body  gave  more  reliable  results  and  represented  m.ore  accurately 
the  m^jor  portion  of  a  fleece  from,  breeding  sheep  than  does  one  sample. 
Samples  were  taken  from,  (l)  the  middle  of  the  shoulder,   (2)  middle  of  the 
back,  and   (3)  over  the  hip  bone  from  all  of  the  rar^s  and  yearling  ev/es  for 
1943.     Thigh  samples  from.  Fam.bouillGt  yearling  ewes  were  eliminated  because 
the  variation  in  the  Laboratory  flock  has  been  well  within  the  variability 
standards  of  the  iVSTM'  and  USDA  with  the  exception  of  an  occasional  hairy 
britch  which  can  be  detected  with  the  naked  eye.     Thigh  samples  were  taken 
from  all  ram.s  and  will  be  evaluated  individually. 

Results  of  blending  tests  carricdout  at  the  Laboratory  with  wool  samples 
from  various  body  regions  by  use  of  hand  ttooI  cards  shoiJ^/ed  that  blended 
samples  gave  a  more  representative  appraisal  of  the  fleece   (roforenco  30). 
Therefore,  the  technique  that  v;ill  be  used  is  as  follows:  Equal  portions 
of  the  3  major  samples  will  be  blended  by  hand  carding.     One  cross-section 
of  the  composite  sample  v/ill  be  made  and  fineness,  uniformity,  and  medul- 
lation determined  from  the  blended  sample.    Heretofore,  fineness  samples 
were  taken  from  the  side  and  thigh  regions  only, 

WOOL  CE.UIACTERS  FOR  1942  and  1939-1940-1941 

Reference  is  made  to  the  summary  of  wool  characters  for  the  1942  year- 
ling Rambouillet  ewes.    Averages  are  included  for  each  of  the  3  preceding 
years  for  each  character,  adjusted  to  365  days  grcvrfch.     The  average  grease 
fleece  weight  in  1942  v/as  1  pound  lighter  than  for  1939,  the  lowest  year 
reported,  and  1,45  pounds  lighter  than  1941,  thie  year  they  Y.-^ere  the  heaviest. 
The  importance  of  basing  individual  vfool  production  on  a  clean  vrool  (fleece) 
basis  for  testing  progeny  is  demonstrated  by  the  variation  in  clean  wool 
yield  for  Rambouillet  yearlin'?'  ewes  of  approximately  the  same  breeding  ,  for 
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the  different  years.     The  average  clean  yield  varied  15,2%,  or  from  35,5/^ 
in  1939  to  50.7^  in  1942,    Most  of  the  difference  is  due  to  seasonal  varia- 
tion, but  it  will  be  noted  that  staple  length  has  steadily  increased  for  the 
last  3  years  from  2,17  inches  to  2,41  inches,  or  about  1/4  inch,  which  is 
a  significant  increase  for  fine^V\rool  sheep.     This  added  length  has  had  sone 
influence  on  the  clean  fleece  weight,  which  has  been  raised  .83  pounds,  from 
3.17  to  4.0  pounds,  or  an  increase  of  $.98  per  fleece  when  fine -vjool  sells 
at  |1.18  per  clean  pound. 

The  wid'est  spread 'in  clean  yield  betv.'een  any  tv/o  consecutive  years 
occurred  in  1941  and  1S42,     The  grease  weights  shovi/  an  advantage  of  1,45 
pounds  for  1941  and  nearly  lO/o  difference  in  clean  wool  yield  betv;een  the 
two  years,     Kovrever,  the  clean  fleece  v/eights  varied  but  .14  pounds,  which 
si.^^nifies  the  animals'  wool  producing  ability  to  be  about  equal  for  each 
of  the  two  years.     The  results  are  very  sip:nificant  and  poirt  out  that  if 
.'clean  vrool  yield  is  not  determined  annually  for  fleeces  from  breeding 
sheep  much  information  vjill  be  lost  on,  their  true  wo ol-  producin,/?  ability/. 

The  fineness  and  variability  changed  but  slightly*     Clean  fleece 
Yreights,  fineness,  var iai-^ility,  and  !Tiedullat ion  determinations  are  used 
in  the  selection  and  cullin^cr  program  as  well  as  in  progeny  studies. 
The  low  producers  are  subiect  to  culling  before  the  breeding  season, 

LONG  STAPLE  LIFE  CClTArSD  T-TTH  CTHEL  LINES 

.Sheep  beinp'  bred  ard  designated  as  pen  21  have  demorst rated  the 
ability  to  transmit  the  long  staple  character  to  their  offspring.  In 
com.naring  various  wool  characters  for  the  four  . years  it  vdll  be  noted 
that  an  increase  has  been  shown  for  length  of  . staple  and  clean,  fleece 
Yj-eight,  and  in  all  but  one  year  the  grease  fleece  T.-ei^'ht  v/as  greater. 


Average  of  Yearling  Progeny  for  Special  ''Research  Lines 
(adgustcd  to  365  days  growth) 


Pen^;21 


No. 

head 


Staple  J-ength 
^cms7  (inch) 


Grease  fleece        Clean  fleece 
weight  w-ei_£^ht 


year 


1939 
1940 
1941 
'1942 


11 
16 

8. 

7 


6,51 
6,78 
6,63 
7,21 


2.56 
2,67 
2,61 
2,84 


9,30 
9,55 
10.21 

8,05 


3.14 
5 .81 

3.76 
0.98 


All  others 


1939 
1940 
1941 
1942 


282 
2  90 
274 


5.50 
5.68 
5,99 
6,13 


2,17 

2,24 

2":"  r- 
.  go 

2.41 


8.94 
9,12 


2,76 
3,07 
3 . 4  o 
3.57 


-  26  - 


Summary  of  ^lool  Characters  for  1942 
Yearling  KaiTibou.illet  Ei/es  and  for  the  Years  1941-194C-1939 

(Adjusted  to  365  Lays  Grovrfch) 


i  ^               Jpp'LB  .  _ 

1 

_ 1 942  ^ 

.  1941 

1940  ■ 

1939  i 

!           Fleece  Characters 

Low 

High 

Mean 

"T 

i    He  an 

Mean  ■ 

! 

Mean  | 

1  """ 

•  Fleece  weight  (e^rease)  lbs. 

5.07* 

10.63 

7,89 

i  9.34 

9.12  i 

i 

i 

8.94  i 

Fleece  weij!;ht  (clean) 

(Bone  dry)  lbs. 
Coirmieroial  for  breed** 

1 

2.24 
2.52 

5,07 
5,64 

3.57 
4.00 

5.45 
3.86 

3.07  ! 

3.52  1 

2,76  i 

3,17  1 

! 

Clean  yield 
(Bone  dry)  % 
\  Commercial  for  breed** 

34.1 
38,9 

56.2 
62.2 

45.3 
50.7 

36.8 
41.4 

i 

33.8  1 
38.6  j 

i 

30.9  { 
35.5  1 

Staple  length  (cm, ) 
"           "  (inches) 

4.1 
1.61 

8.2 
3.23 

6.13 
2,41 

:  5.99 
2.36  ' 

5,68  : 
2.24  ' 

5.50  1 
2.17 

Fineness  side 
(microns ) 

lb  ♦  U 

o  'z  r\ 
<co  ,U 

lo,  / 

lb .  D 

1  Q  O 

Ton  i 

ly  .u  j 

i 

Fineness  thigh 
(microns) 

16.0 

25.0 

20.6 

t  , 

:  21.1 

21,9 

1 

21.1  1 

1 

Variability  side 
1        (std,  dev. ) 

1,5 

5.5 

2 ,  u 

2,4 

2.9  ^ 

i 

2.7 

Variability  thigh 
(std,  dev.) 

1.5 

8.0 

4.7 

.  4.8 

4.7  : 

4.8 

*  The  incidental  low  producers  that  apriear  in  the  records  as  year- 
lings are  subject  to  culling  before  the  breeding  season.  They 
may  occur  in  unthrifty  sheeo  or  in  small  tr/ins . 

**  Corrected  according  to  method  advanced  for  side  saiTples  by  Schott, 
Pohle ,  Spencer,  and  Prier,   (reference  23),  and  reported  on  com.- 
mercial  basis  with  IS/^" moisture  added  to  bone-dry  weights. 

srWi^'^  /  ^  /if  . 
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Grease  fleece  weight  increased  from  1S39  to  1C41,  but  in  1942  all  fleece 
weights  were  lighter;  nevertheless,  the  clean  yield  7'as  higher.     This  is  re- 
flected in  the  clean  fleece  weight,  vdiich  was  greater  than  for  any  previous 
year. 


The  average  for  all  of  the  progeny  shows  a  steady  increase  for  the  four 
years  which  has  resulted  in  increased  v/ool  pi'oduction  for  the  entire  group. 
The  increase  in  staple  length  for  pen.  21  and  the  average  of  all  progeny 
from  1939  to  1942  was  approximately  l/4  inch  for  each  group  and.  i,62  pound 
increase  in  cle,an  fleece  weight  for.  each  group. 


1942  CLIP 


01 


Inf orriat ion  relative  to  the  corniT}.erc ial  grades 
each  breed  of  year  1  in":  shee]"  and  mture  ewes  is  tabulated  belov/. 
tlxe  intjrGc-;- 
w'SEL  and  113^ 
olixled , 


le  e  c  e  s  p r o due  e  d • by 


Due  to 

of  collaborators  in  the  entire  "orc^a'am  bein.^  carried  on  b"".^  the 
S,  the  grade  inf oni''.at ion  of  tlie  Cross~bred  breeds  is  also  in- 


come ne  re  ia!].  Grades  .md  Average  Grease  Fleece  '.Teigbt 
of  1942  Ewe  Fleeces  in  Percent 


Coriimercial  Grade 


Pa^oiiillet    Ta3rghe_e__^      C^rriodale  'Colu^^^.bia 


Ull 


Yrl_g_,    I^.feLt.  !  Yrlf^r.  Ikt.  !  YrlgV^ "  Lkt7,  Yrlg. 


0 


Fine  strictly  combing  :  58 
F  ine  1  re  nc h  c  omb  ing  41 
Fine  clothing 
1/2  blood 
3/8  blood 
1/4  blood 
Low  1/4  blood 
Average  grease  fleece 
weight  (lbs.)* 

Total  sheep 


29 
69 


4 
2 


.5 


:  1 

1^5 

79 

91 

|12 

39 

7 

12 

20 

2 

180 

50 

75 

53  . 

■  8 

11 

lo 

31  i 
4  ; 

1    8 . 75 

i 

9.21 

8.80 

9.45 

'  8.. 

00 

,9.55 

10.10 

1 

10,49: 

!  520 

1 

1832 

61 

.22  6 

50' 

171 

189 

514 1 

1 

*  Hot  adjusted  to  365  days. 

The  average  age  of  all  yearling  Pambouillet  ewes  was  slightly  over  13 
months,"  thus,  their  fleeces  graded  a  higher  percentage  of  fine  staple  cobb- 
ing than  the  fleeces  fror'  the  mature  ev^es  which  v/ere  of  12  m.onths '  grov.'th^ 
I^iAinerous  fleeces  from  the  mature  Pam.bouillet  cv\res  v.'"ere  "borderline"  fleeces 
and  could  have  been  graded  as  strictly  combing  or  French  combing, 
French  combing  fleeces  Yrero  on  the  high  side  of  P'ronch  which,  it  is 


be- 


lieved, attributed  to  the  but  slight  differenco  in  the  clean  yield  between 
ti-o  ,?tr-ictlY  Combing  and  French  Com''.^ing« 
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These  grades  of  wool  and  breeds  of  sheep  were  produced  under  practioally 
the  same  conditions.     The  chart  above  gives  an  idea  of  the  mixture  of  grades 
that  might  be  contained  in  a  commercial  flock  when  there  are  different 
breeds  included  in  the  same  flock.     This  fact  is  particularly  noticeable 
when  the  wool  is  not  graded  before  going  into  the  bag.     Since  wools  vrtien 
sold  are  figured  on  a  clean  basis,  the  difficult'^  of  estimating  or  arriving 
r.t  a  reasonably  accurate  clean  wool  ^rield  figure  for  such  a  m.ixtux'e  of  wool 
in  -.'I'.-a  :^:ur.e  bag  ma.y  be  obsei-^ed  from  the  clean  yield  results  on  foregoing 
pj<_;ts  I'cr  the  various  grades  of  wool.     If  the  sheep  had  not  been  first 
i,n—^'e%^t-ic.  according  to  breed  by  running  them  througli  a  dodge  gate  before 
hcirg  r.  Lorn  aad  the  fleeces  graded  on  the  shear  in'.,  floor  and  sacked  by 
grade,  tae  variation  in  grade  in  eacb  bag  could  have  been  from  Fine  French 
to  Low  1/4  .B?.cod  v'ith  a  clean  vrool  yield  variation  of  IZfo  (44  to  57 f^) » 

j.942  Oil'-  SOOvl"^  BY  GRADE  '  .  .  . 

.:t, liable  gre.de  and  clean  ■"■ield  information  by  breed  for  entire  clips 
cf  ranr:e  y.ooI  been  rcco.Tnized  as  an  important  factor  in  the  production 

ard  marketing"  of  wool.     The  further  need  for  this  tvoe  of  information  Y\ras 
il lustra-ted  on  page  2S  of  the  June  30,  1942,  annual  report,  in  which  the 
sh'^inkage  estimates  plo.ced  on  the  ttooI  by  the  selling  a:^ency  and  the  scour- 
ing results  from.  5-bag  test  lots  of  each  grade  of  wool  showed  a  wide  rang<?. 
Incidental  to  the  '7e stern  Sheep  Breeding  laboratory  program  involving 
RaiTibouillct  Fine;  wools  there  is  included  for  the  interest  of  the  collabo- 
rators a  su'mriiary  for  wools  of  the        S,  Sheep  Sxpcrim.ent  Station  produced 
by  the  Targhee,  Corricdalc,  and  Columbia  breeds. 

In  1^42  ^ach  grease  fleece  ivas  commercially  graded  as  it  was  weighed, 
rni  a  r:;eparate  clean  yield  was  obtained  for  each  grade  foy  all  breeds  and 
•r'-xoE  by  a  reputable  commercial  vrool  scouring  plant  on  the  Atlantic  coast. 
Th?  idenuif ioation,  amount  of  grease  vjool,  and  commercial  clean  yield  for 
o£.?.A  lot  of  the  entire  clip  are  included  in  the  following  table: 


Cominercial  Clean  Yield  for  the  1942  'Tool -Clip 
by  Grade,  Breed  and  Sex 


Lot 

Ariount 

1S42 

Ide  nt  i  f  i  c  at  io  n 

in  lot 

(TbV.y* 

Clean  Yl 

1 

..iamb . 

i'at.  EiTO ,  Pine  Str.  Com 

b.  5,065 

45.51 

n 

"   ,     "  French 

11,2  97 

44.50 

!? 

Yrlg.  "  ,            Str.  " 

2 , 544 

45.34 

J- 

u 

,           "French  '"■ 

1,557 

44.29 

■  5 

n 

Yrlg.  c:  J\iat,  Ram, 

Fine  Str.  " 

2 , 626 

44.65 

7 

'  Ewe,  I'lat,  Yrlg., 

Bulk  1/2  Blood 

4,164 

48,57 

■ 

Ccr.t  i-B 

dale  Ewe,  I/Iat,  Yrlg., 

Bulk  5/8  Blood 

1,606 

49.13 

10 

,  OQl'x.b 

ia-  Ewe,  Mat.  &  Yrlg., 

Bulk  3/8  Blood 

3,808 

51,98 

Jl 

,  Ivkt.  &  Yrlg., 

Bulk  1/4  Blood 

2,663 

57.40 

12 

e",  Cor-riedale  c:  Colurnbia 

'..OGl/i/2,3/8  c.  1/4  Blood 

2,432 

48.10 

Evro  crutchings 

1,569 

36.17 

14 

All  t,j. 

.".ad  sweepings 

1,121 

51.37 

15 

Slack, 

'^•I'ovn  and  f^re^^,'' 

325 

42 . 54 

All  Lots 

40,777 

46.34 

C  or^me  r  c  i  a  1  s  c  0  u  r  i  ng 

results   

1941"" 
5 -Lag  lots 
Clean  YldT^ 

) 

)  42,6 


47.3 


51.2 
52.4 


(fifference  in  clean  wool  yield  bet7.^een  the 


.r  T, 


T  GOT.'Lir^i'  and  Fine  French  conbing  wool'  (lots  1  and  2)  for  the  mature 


6t  ewe  fleeces,  and  this  sarie  Ijl  difference  existed  between  the 


j.e.r]ing  fleeces   (lots  3  and  4) 


for 


the  s ane  ^_ rad e  d e s  i ecnat  io ns  .  This 


r.^.-£cil  spread  betvreen  Strictly  combing  and  French  classification  may  be  due 
Largely  to  the  great  number  of  "borderline"  fleeces  that  could  have  been 
^ali.ed  either  Fine  Stable  combing  or  Fine  French  combing. 

Tli'^.  clean  yield  for  the  mature  ewe  fleeces  was  nearly  identical  with 
tro  yearling  fleeces  for  the  sam.e  classification-«-that  is,  for  Strictly 
combing  or  French  combing.     The  same  type  of  wool  had  a  2L;,'^  higher  clean 
yield  in  1942  than  in  1941. 

Lot  No.  5  of  Fine  combing  RcJiibouillet  r<am  wool  yielded  44,65^,  or 
approximately  the  same  as  the  ewe  wool.     This  coincides  with  previous 
findings  in  the  V7ool  from  the  Rambouillet  rams  of  this  Laboratory  and  is 
far  from  the  general  belief  in  thc_  trade,  where  fine  ttooI  ram  fie  coos  are 
generally  discounted  (see  Schedule  of  Values,  vrhich  are  ceiling  prices 
of  Domestic  Shorn  Wool  used  in  appraising  for  Co  C.  C,  corrected  copy 
as  of  April  26,  1943,  where  they  have  fine  wool  buck  classified  am.ong 
off-wool  such,  as  tags,  crutchings,  eye  clippings,  etc.).     However,  due 
to  limited  information  on  ram  fleece  yield  in  commercial  flocks  some 


discount . ma.y  still  be  justified  in  sale  channels,  as  environmental  con- 
ditions, vary,  liere  is  another  opportunity  to  "be  of  service  to  the  pro- 
ducer, v  - ;  ■■  r- 

CRITTCIIING  OF  Ei-TES  ■  -  '  \ 

All  nature  ev/es  vrere  crutched  in  l/krchj  194-2,  and  approxiirate  ly  l/S 
pound  of  vrool  v/as  clipped  from  each  ev/e.     This  vool  vras'  not  induced  with 
the  fleece  weirhtsj  therefore,  the  grease  fleece  v-ei^ht.'  for  each  riature 
evie  shows  approximately  l/2  pound  lifthter  than  the  actual  vool  produced 
■for  the  year*    Prior 'to  1942  the  eves'we-re  all  ta^j^ec  at  lancing,  but  the 
amount  of  wool  rei^.oved  was  not  so  great.     Fror^  clean  [^-ie  Id  data  .  presented 
elsevfhere  in  this  report  results  shoY^  that  crutchings  contain  a  higher 
percentage  of  clean  wool  than,  do  straif'ht  tags. 

SIGiTIFICAWC:]  OF  CLEAF  YIELD  AND  GRADZ  O;:  VJiLTTE  CF  FLEECB 

The  following:  data  provide  a  corpparison  of  grease  and  clean  fleece  * 
weights  by  grades  of  wool  and  the  clean  fleece  value  for  each  grade  and 
breeds     This  is  the  first  year  that  .complete,  grade  and  clean  yield  in- 
formation has-  been  available  for  the.  entire  clip  to  shov;  such  a  comparison 
within  and  between  g-rades  of  wool  ar|,d  breads  of  sheep,    lifter  several  years 
of  such  data  -it  vrill  be  valuable  in  .pointing  out  yearly  variation- in- v^oo]^ 
produced  on  the  same  range  and  its  importance  to  sheep  breeders  for 
range  production  purposes  and  especially  v/hen  marketing  v/ools.     It  v/ill 
further ,  point  out  clean  yield  variations  within  and  betrTeen  grades  of  wool 
and  trhe  importance  of  grading  fleece.s  before  sacking  so  that  a  m.ore  re- 
liable estim-ate  of  -olean  yield  can  "tje  iTiade  when  selling  wool  in  the  grease, 
♦  . .  ,  .  ■  . 

•Due.  to.  the  Collaborators'  interest  in  the  enair'e'^pi-o.'rraLm  at  this 

.......  -  ■  • 

Station,  information  is  included  for  all  4'  breeds 'riai'iitained  at  this  Station, 
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1942  Grease  and  Clean  Fleece  Weights  Based  on  Cornjnercial  Scouring  Results, 
Grade  of  Fleece  and  Fleece  Values,  figured  at  1942  Ceiling  Prices  for  bwes 


Yearling 


Grease!    Clean  !  Clean'; 


Grade 


\  Rambouillet 

'Fine  Strictly 
■  Conibing 
:Fine  French  Comb, 
I  Fine  Clothing 
;l/2  Blood  _ 


\  Tar ghee 

;Fine  Strictly 
I  Combing 
;i/2  Blood 
i^/Q  Blood 

\ ... '  ^  . 


Ave  rage 


*  Corriedale 

:i,'''2  Blood 
|c  /8  Bipod 
il/4  *Blood 


Ave  rage 


wt.*!  ivt. 

_( Lbs  )|^  (h^s)^ 


9.07 

9.79^ 
'3,75 


4.11 
3.66 

4.70 
3",  90 


Value 
per 
Lb. 


Avei'age 
Clean 
Fleece 

Value** 


Grease 


Ikture 


I    Clean-  Clean 


lAft. 


(Lbs)  (Lbs) 


Value 
per 
Lb. 


vl  •  18 
,1.13 

1,15 

%U15 


5.50 
8.80 
9.09 


2.49 
4.25 
4.47 


8.80   !  4.27 


8.37  !  4.07 
8.64  !  4.24 
9.43   I  5.41 


8.63   i  4.24 


1.18 
1.15 
1.04 

■|l;i2' 


{4.85 
4.14 

5.41 

154,4  a 


9.15 

9 . 12~ 

Q     %  '2, 

9.50 

9V2f 


4.16 
4.06 
3.92 
4.37 
4".10" 


C^i.ie 

1.13 
1.08 

_l.i5 
V 1  •  1 5 


Average; 
Clean  '■ 
Fleece. 

Value**' 


2.94 
4.89 

4^5 
^^4.78' 


ii  9.60  4.35 
ji  9.50  4,61 
[[  9.80  I  4.81 


1.15  i 
1.04 
,96 


^♦04 


4,68 
4.41 
5.19 


^.4.41 


9.56 
9.52 


4.64 
4.68 


9.37    !  5.38 


i  1.18 
I  1,15 
j_J..04 

I 

I 


1.15 
1.04 
.96 


9.55 


4.69 


4.23 

5,03 


iH.72 


5.34 
4.87 
5.16 


,'.,a.04  $4.88 


!  Columbia 

I  ■■»     I  I  III 
t 

|l/2  Blood  ' 
■«./8  Blood 
aA  Blood 
|T.ow  ly4  Blood 


8.69  i  4.22 
9.94   j  5.17 
10.91   ;  6,26 


Ave  rage 


i 


} 10.10 


5.45 


1.15 
1.04 
.96 


4.85 
5.38 

6.01 


^1.04 


4^5,67 


9.63  4,68 
*!10.57  j  5.49 
!j  10.60    !  6.08 

ill2i^7    i  J.16_ 
10. 4*9  T  5.66 


1.15 
1.04 
.96 
.92 


yl«04 \i^5,Q9 


*  See  high  clean  yield  for  1942  on  page  29. 


**  Average  clean  fleece  value  arrived  at  by  dividing'  total  pounds  of  grease 
vropl  produced  by  actual  number  of  ewes  X  percentar^o  clean  yield  X  clean  va 


Average  of  entire  clip  containing  3535  fleeces: 

Grease  fleece  Yreight-9,23  pounds,  based  on  individiv^.l  scale  weights 

for  each  fleece. 
Clean  fleece  weight-4,28  pounds,  based  on  shrin: 

including  tags,  crutchings,  blacks,  etc. 


1-  I  rr 


of  total  clip. 
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STAPLE  LENGTH— -ITS  - IKFLUEIICE  OV  GISASE  T/EIGET,  SFI^Il^lvAGS  AFD  FLELCE  VALT^S 

In  fine -wool  produced,  under  rang-e  conditions  from  1,147  Ramboviili^^**' ' 
yearling  ewes  for  four  years   (1938-41)  each  half-inc'n  increase -"^il  staple 
length  was  responsible  for  1.0  pound  increase  in  grease  vjool,  0«7  pound 
increase  in  clean  scoured  wool,  and  a  decrease  of  3«5/^  in  shrinl<B.ge,  '"'.'hen 
the  fleeces  were  grouped  according  to  grade,  the  average  clean  fleece  value 
per  fleece  for  the  Strictly  Fine  Combing  staple  wool  was  |5»00,  for  French 
Combing  wool  and  for  short  wool,  approaching  Clothing  length,  ^2, 92* 

This  represents  a  difference  of  $2,08  per  fleece  betv/een  Fine  Combing  and 
the  shortest,  or  clothing,  fleeces,  and     1.44  between  Fine  Combing  and  Fine 
French  Combing,     Length  is,  therefore,  a  very  vita.l  factor  in  clean  yield 
and  value  per  fleece     (Nat,  Viool  Grovrer,  53;6,  June,  1943-Pp  22-24). 

CLEAN  WOOL  YIELD  VARIATION  AI-'IONG  REGIONS  OF  RAtlBOUILLET  FLEECES 

A  group  of  Rambouillet  yearling  ewes  were  sampled  from.  8  regions  on 
the  body  to  determine  the  variability  of  clean  yjooI  yield  within  the  fleece 
and  the  relative  reliability  of  samples  from  the  various  regions  for  pre- 
dicting the  clean  wool  yield  of  the  entire  fleece  of  breeding  sheep.  High- 
est clean  yields  vrere  obtained  from  the  shouldoj",  thigh,  vrithers  and  belly. 
Lowest  yields  vrcro  obtained  from  the  ruiiip,  side  and  back.    Variation  among 
regions  and  individuals  was  highly  significant.    Variation  among  regions 
v/as  greater  than  among  individuals.     Average  yields  of  all  8  regions  and 
also  of  the  shoulder,  side  and  back  regions  were  nearer  to  that  of  the 
entire  fleece  than  any  one  region.     These  variations  reflect  the  need  of 
having  adequate  sam.pling  methods  for  determining'  clean  yield  in  fleeces 
of  breeding  sheep  (reference  32). 

ESTIFATION  OF  CLEAN-FLEECE  ^''JEIGET  FRO!''  GREASE-FLEECE  '"I'EIC-FT  AIT>  STAPLE  LENGTH 

A  method  v\ras  developed  for  the  estimation  of  clean-fleece  ^^e  i-^ht  based 
on  , the  multiple  regressions  of  clean-fleece  T;ei7:ht  oi'  grease-fleece  weight 
and  staple  length.     The  multiple  correlation  coefficient  for  Pambjouillets 
was  0.81.    A  nomograph  W8,s  prepared  for  the  rapid  estimation  of  clean-fleece 
weight.     Formulas  Tvere  developed  to  take  into  account  arjiual  variations  in 
grease-fleece  weight,  staple  length,  and  clean  wool  yield,  as  deteirnined 
by  scouring  sam.ples  from  a  small  group  of  ewes  from  each  breed.     The  accuracy 
of  grease-fleece  vreight  and  staple  length  for  predicting  clean-fleece  vreight 
Yjas  only  s light l^r  less  than  that  expected  from,  scouring  a  small  sample  to 
obtain  the  clean-wool  yield  for  each  fleece.     It  is  expected  that  this' 
method  will  contribute  greatly  to  the  efficiency  of  the  program  by  reducing 
costs  without  interfering  with  efficiency  (reference  34). 

FIBER  DENSITY  IN  RAl'IBOUILLET  SHEEP 

Results  obtained  for  fiber  density  in  a  representative  group  of 
Rambouillet  yearling  ewes  from  8  regions  on  the  body,  sar^pled  -'ith  5  diff- 
erent instruments,  shows  an  average  density  oi  5255  fi^Grs  per  square  centi- 
meter.    The  order  of  density  for  the  different  rcr:ion3   (reported  in  number 
of  fibers)  was:    v/ithers-6321,  rump-SllS,  hip-6055,  s,houlder-5544,  back-5265, 
side-5237,  thigh-3864,  and  belly-3645.     Increasing  the  number  of  sheep. 
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the  number  of  positions,  the  number  of  locks,  and  the  size  of  the  skin  area 
from  whioh  a  lock  v/as  cut  v/ere  all  shovm  to  increase  the  ac curacy ♦  Three 
square  centimeters  of  skin  area  per  lock  appears  to  be  the  optimum,  area  to 
sample.    The  Vfyedesa  caliper  appes.red  to  be  somevirhat  more  accurate  than  the 
Wira  o'r  Hairpin  calipers  for  determining  -density  (reference  ;33)« 

WOOL  FII3E1IESS  STUDIES  II"  RAI.1B0UILLET  BREEDING  SHEEP  , 

■  in  a  special  study  of  fineness  variation  in  yearling  Rambouillet  fleeces 
to  dete.rmine  a  working  index  for  selection  of  experim.ental  breeding  sheep 
studies  Yfere  made  between  sheep,  regions  (6),  locks  (3) ,  ,cFOss*-sections,  and 
groups  to  determine  the  minimum  number  of  locations  to. sample  and  the  number 
of  fibers  that  would  adequately  represent  a  fleece,     Results  indicate  that 
measuring  more  than  100  to  200  fibers  decreases  the  standard  error  but  slight- 
ly, which  indicates  that  measuring  the  fibers  from  m.ore  than  one  cross-section 
a/G  a  particular  region  and  level  is  not  efficient  sampling  technique.  Samples 
from  one  level  and  two  regions' are  required  to  obtain  a  standard  error  of 
0.:-6c2,  which  is  consistent  with  the  range  usually  observed  in  fine  vrool 
s.'ieepv     Samples  from  the  shoulder,  side  and  thigh  rank  sheep  in  approxim.ately 
T.he  same  order 'as  the  average  of  samples  from  the  eight  regions  studied, 
Fcr  oom.paring  individual  fleeces  several  regions  and  levels  must  be  sampled 
to  make  differences  of  from  two  to  three  microns  significant  at  the  5/0 
level.    Results  show  that  for  comparing  fleeces  from  groups  of  sheep,  such 
as  a  progeny  group^  at  least  ten  sheep  per  group  are  required  to  make  a 
difference  of  one  micron  significant  for  a  reasonable  number  of  regions 
and  levels  (reference  31). 

METHOD  FOR  DETERMINING  FINENESS  AND  UNIFORMITY  ■  ir  TEE  ENTIRE  FLEECE. 

Various  methods  of  sampling  individual  fleeces  and  measuring  fineness 
and  uniformity  were  investigated.     Trials  indicated  that  small  locks  of 
wool  from  different  body  regions  on  a  fleece  could  be  hand  carded  with 
satisfactory  results.    Also,  several  methods  of  determining  fineness  and 
uniformity  were  tested  as  to  accuracy,  rapidity  and  application  on  large 
numbers  of  sheep.     Both  the  count  and  rapid  comparator  methods  .of  determin- 
ing fineness  and  uniformity  vrere  sufficiently  accurate  to-  distinguish  be- 
tv/een  uniform  and  variable  fleeces  and  'are  applicable  for  field  conditions 
where  large  numbers  of  animals  must  be  considered  (reference  30 ). 

CLEAN  YIELD  AND  FINEl^TESS  DETERMINATIONS  IN  ZOJIED  ilRSA  SAJ.:PIES 

Ten  yearling  Rambouillet  ewe  fleeces  were  random,  selected  for  a  fleece 
zoning  study.     One-half  of  each  fleece  was  separated  into  ,sm.all  portions 
(zones)  and  the  remaining  one-half  of  the  same  fleece  scoured  intact. 
This  study  was  initiated  to  secure  basic  information  relative  to  the  most 
representative  area  on  the  fleece  from  which  to  obtain  samples  for  clean 
yield  and  fineness  determinations.     The  analysis  of. these  data  has  not 
been  completed. 

This  study  is  being  continued  in  1943  vdth  10  head  of  yearling 
Rambouillet  ewes*  , 
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HAIRY  BIRTE  COAT  IN  UMBS 

All  lambs  were  scored  for  hairiness  in  the  fleece  at  the  tiiiie  of  docking: 
They  were  again  observed  at  weaning  and  as  yearlings.     Fleeces  of  lambs  at 
weaning  were  compared  with  those  at  docking  time  for  hairiness,  and  it  •vms 
generally  foimd  that  lambs  exhibiting  hairiness  at  weaning  age  had  scored 
as  either  "moderate"  or  "extreme"  at  docking.     Seldom  did  a  lamb  shov; 
hairiness  at  v/eaning  age  vrhen  it  scored  but  "sli.'^htly"  hairy  at  docking. 
The  types  of  hairiness  displayed  at  docking  age  that  persist  in  later 
months  are  being  studied.     Lambs  from,  some  rai:is  show  a  definitely  higher 
percentage  of  hairiness  than  do  lambs  from  other  rams. 

SEMILIAR 
1942-43 

In  order  to  keep  informed  on  the  research  in  livestock  production,  and 
more  particularly  in  sheep  improve r.e nt ,  a  re.^rular  weekly  seminar  period  of 
about  two  hours  is  devoted  to  an  organized  revie^"  of  literature  durin?^  the 
winter  months,  at  which  time  field  activities  do  not  interfere  so  much  '.dth 
attendance  as  they  do  in  the  grazing  season, 

"'"'Jhile  one  member  of  the  staff  is  assigned  as  the  leader  for  the  topic 
indicated,  the  group  as  a  whole  make  contributions  to  the  assignm.ent  in 
accordance  Yd.th  the  time  they  have  available.    Each  member  of  the  staff  is 
always  on  the  alert,  vrhen  searchin.f  thr'ourh  the  variov.s  publicatiorjs  ,  for 
spacial  items  as  they  relate  to  the  special  fields  involved  in  the  re- 
search and  accordingly  calls  his  observations  to  the  attention  of  the 
member  of  the  staff  that  is  immediately  concerned. 

Date  Tonics 


Dec,     3    Review  of  the  Regional  Sv/ine  Breeding  Laboratory  Meetings, 
C.  E.  Terrill. 

The  Relative  Importance  of  Heredity  and  Snvironr.ient  in  the  Groi\^h 

of  Pigs  at  Different  Ages.  L,  II.  riazel, 
Dec.  10  Nutrition  of  Breeding  Rams.  J",  E.  Nordby, 
Dec.  17    Reproduction  in  Sheep,     (Flushing).     C.  E.  Terrill. 

Report  on  Semen  Testing  Research.     L,  0,  Emik, 
Dec.  24        "        "        "  "      ^          '»        (continued).     L.  0.  Emik. 

Dec.  30  Progeny  Testing  of  Sheep.  L.  N.  Hazel. 
Jan,  14    Review  of  Wool  Research.    H..R.  Keller, 

The  Effect  of  Kutrition  on  Y<"ool  Production.    Lo  M,  Pohle  » 
Jan,  28     Increased  Profits  from  Sheep  throu^;;!   Fro.;;:eny  Testing  and  Culling 

for  Production.     C.  E.  Terrill. 
Feb,     5    Five  Years  of  Y/ool  Production,  on  4  ."^irocds  of  Shec^?  at  the 

U.S. Sheep  Sxp.  Sta.  and  'TS3L  and  analysis  of  1C42  Clip  by 

Grade,  Breed  and  Clean  Yield,     E.  M.  Pohlc . 
Feb,  10    The  Efficiency  of  3  Lcthods  of  Selection  -applied  to  Traits  in 

Sheep,     L.  H.  Eazel. 
May    11    Discussion  and  Adoption  of  'Tool  Sampling  Proposal  for  1943. 

E.  r.  Pohle. 
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U.  3.  SIIEEP  SXPERIMSNT  STATION 


It  is  not  possible  to  make  a  very 
specific  segregation  betv/een  the  reports 
of  the  Western  Sheep  Breeding  Laboratory 
and  the  ^U.  S.  Sheep  Experiment  -Station, 
A  number  of  the  projects  and  many  of  the 
activities  are  overlapping.     In  general, 
many,  if  not  most,  of  these  are  found  in 
the  former  in  order  to  make  it  complete, 
and  an  effort  has  been  made  to  avoid  a 
duplication  of  them  in  the  latter. 
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TEE  KESD  rCZ:  STAPILIZirG  ^COL         .ICL::  IYH.  IE  "^FITEFACED 
CROSSBRED  SKSEP  FOR  'TESTERIT  RANCH  H".0rrCTI01- 

The  early  history  of  the  western  range  sheer  industry  is  essentially 
one  of  fine-vrool  interests.     Throughout  the  pioneering  period  of  sheep  hus- 
bandry-' in  the  v/est,  enphasis  wa.s  placed  primaril^^  on  vrool,  and  the  interest 
in  "mutton  was  quite  secondary  to  v/ool  as  a  riarlcet  product.  Shortly 
after,  the  turn  of  the  last  century,  however,  a  der?_.and  v;as  begirming  to 
develop  for  "lanb".    ^.athih  a  relatively  short  period-  of  time,  an  industry 
that  had  been  eriphasizing  wool  over  "mutton"  was  rapidly  beginning  to  place 
"lanb"  ahead  of  wool,  oarticularlv  in  the  heav*  f eed-r)roducin;:  areas.     The  . 
opportunity  for  the  rugged, 'whitefaced  crossbred  e'-ve ,  vrith  her  high  potential 
C8.pacity  for  larib  and  vrool  production,  v/as  definitely  at  hand:« 

The  term  ''crossbred"  vrhen  applied  to  range  s'  eep  has  reference  to  the 
prot^en'/  resultin"  from  the  cross  ins:  of  coarse-v.-ool  anc  fine-vrool  vfhitefaced 
breeds.     These  are  comnonlv  referred  to  as  vrhitefaced  cross cre-ds,  or,  in 
tlie  range  coujitry,  merely  as  "crossbreds".     The  cross-  has,  in  general,  been 
effected  ,  by  breeding  purebred  coarse-v/ool  rains  of  the  Lincoln,  Cotswold  or 
.  Romney  breeds  to  fine-vrool  range  ewes,  and  also  to  purebred  or  near-purebred 
fine-vool  e-res.     Purebred  fine-wool  rar.":S  have  also  been  bred  to  purebred 
coarse-v:ool  e^/^es.-  The  essential  difference  in  the  outco:-e  of  these  crosses 
has  varied  soi^ewhat  in  accordance  with  the  size  and  t:""pe  of  sheep  th%t  '■'ere 
used  in  the  oricir^l  crosses  and  in  the  selections  rl-ich  have  been  made. 
The  lambs  produced  fror  mating,  coarsc-vfool  rars  to  ewes  of  Ram.bouillot  breed- 
ing ".TOre  m.orc  gro^rth;/',  and.  developed  into  larger  shocp  th-an  the  progeny  of 
coarse-wool  raid's'  and  ewes  of  l  erino  breedin-^.     There  has  also  been  3om.e 
difference  in  wool  grade  objective  amonc  breeders. 

The  first  cross  ewes,  comjvonly  referred  to  as  ''straight"  crossbreds 
have  proved  themselves  excellently  adapted  to  a  number  of  areas  ivhere  feed 
is  relatively  abundant,  and  many  ranclimen  regard  them  as  the  m.ost  profitable 
crossbred  in  those  areas.     They  are  large,  comparatively  smooth,  openfaced 
and  produce,  in  general,  a  fleece  of  good  staple  length  that  grades  3/8  and 
1/4  Blood,    iilany  of  the  fleeces  are  3/8-1/4  Blood  borderline  fleeces.  The 
straight  crossbred  ewes  are,  in  the  min,  successful  lamb  producers,  l^re- 
over,  the  "cut"  required  to  make  commercial  flocl.::s  of  this  cross  relatively 
uniform,  in  body  and  v:ool  t^T^e  is  fairly  sm.all,  varying  from  about  10  percent 
in  the  m-ost  carefully  managed  foundation  flocks  to  25  percent  or  above  in 
those  where  less  attention  is  paid  to  the  selection  of  parental  stock.  The 
straight  crossbred  r/as  also  the  least  complicated  to  produce  of  all  white- 
face  crossbreds.     But,  ■  there 'were  no  ram.s  of  an  established  breed  available 
for  maintaining  the  characteristics  of  this  cross.     This  type  continued  to 
be  the  result  of  the  crossing  of  t^70  breeds. 

The  population  of  crossbred  evjes  increased  so  rapidly  tliat  it  appeared 
impossible,  impractical  or  both  to  limJit  the  requirement  ta  straight  cross- 
Jbredo.    Moreover,  the  5traic;ht  cross'  red  did. not  arspear  to  meet  with  universal 
acceptance,  as  imn;;'-  ranchm.en  preferred  to  operate  '"'ith  crossbreds  that  had 
a  larger  percentage  of  fine-wool  breeding  tlian  the  strai'jht  crossbred 
carried.     This  was  not  necessarilv  a  miatter  of  arbitrarv  choice,  but  rather 
an  effort  to  produce  crossbred  ^''es  that  were  r^ore  suitable  to  less  pro- 
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ductive range  areas  than  were  those  where  the  straight  crossbred  ev^e  was  at 
her  best.     Tj^is  appeared  possible  by  increasing  the  percentage  of  fine- 
wool  influence  and  thus  insurinft  more  hardiness  and  a  lelativel;"  "tight" 
fleece  that  vrould  not  "brush".     The  only  means  availa'O.e  of  increasing  the 
fine-i^'-ool  influence  v^as  to  breed  the  first  cross  e^'res  back  to  fire-i'-'-ool  rams. 
But,  there  vras  no  breed  of  sheep  available  that  produced  ra:us  for  maintaining 
the  characteristics  of  this  second  cross.  Hence,  in  order  to  make  use  of 
the  progeny  of  first  cross  ewes  and  fine-wool  rams  as  flock  replacement  ewes, 
the  only  choice  was  to  breed  them  to  fine-^wool  rams  or  coarse-wool  rams,  and 
the  respective  progenies  of  these  two  crosses  were  very  different.  The 
problems    which  faced  the  ranchmen  in  producing  replacem.ent  ewes  from  the 
first  cross  ewe  gave  rise  to  some  very  active  exploratory  practices  in 
crossbreeding  that  were  subsequently  characterized  by  i-Tore  or  less  con- 
fusion which  left  much  to  be  desired  in  flock  type  stability. 

The  baxkcrossing  method  involved  the  breeding  of  fine -wool  rams  to 
first-cross  ewes.     This  cross  produced  the  three-quarter  f ine-v^qol-one- 
quarter  coarse-wool  cross  comiionly  known  as  the  -"coi-eback" .     The  typical 
cone  back  is 'a  little  snaller  than  the  straight  crossbred  3.i:d  produces,  in 
general,  1/E  Blood  wool*     It  is  also  somewhat-  more  hardy  and  has  a  little 
longer  productive  life  than  the  straight  crossbred.     The  coneback  ewes  fit 
into  many  areas  T'-here  feed  is  not  plentiful  enough  for.  optimum  production 
by  the  straight  crossbred.     Since  there  "'ere  no  three-quarter  rams  available, 
however,  comeback  repl3.cement  ev-es  could  be  produced  only  by  n"ating  the  fine- 
wool  ram_3  to  the  first-cross  ewes,  thus  requiring  two  shee;:  generations  for 
the  production  of  the  corneback, 

"^'Tiile  the    f-h it e faced  crossbred  sheep  industry  of  the  ITest  was  very 
enterprising  in  the' m.a gnitu.de  it  assumed,  and  methods  it  used,  it  r^as 
unique  in  so  far  as  it  overlooked  sone^-^hat  the  inevitable  need  for  paral- 
leling the  development  of  crossbred  erres  v.'ith  an  adequate  supply  of  suitable 
crossbred  ram^s.     It  was  rather  natural  that  this  "^ould  happen -since  there 
was  little  crystalized  understanding  with  reference  to  Just  Y:h-it  character- 
istics a  crossbred  ram  should  have  in  body  and  wool  type.     Moreover,  differ- 
ences in  environmental  conditions  did  not  make  all  areas  equally  suitable  for 
one  typo  of  crossbred,     FurthormorQ,  trading  in  wool  vras  on  the  "original  bag" 
basis  vrith  major  emphasis  on  estimated  shrinkage  values  and  with  little  con- 
cern for  graded  contents,  as  they  m.ay  have  influenced  price  differentials. 
Market  requirem.ents  at  "country  points  were  relatively  easy  to  satisfy, 
except  for  shrinkage,  hence  there  rras  very  little  economic  discipline  to 
guide  the  producer  in  his  choice  of  grade,  and  very  little -encouragement  to 
package  a  graded,  quality  product,  • 

The  natural  result  of  this  definite  lack  of  recognition  for  intrinsic 
value  in  the  wool  clip  did  not  offer  adequate  compensation  for  im.proving  the 
flocks,  nor  did  it  serve  as  adequate  penalty  against  the  further  admixtures 
of  breeding.     The  consequence  v^as  not  only  the  rather  free  use  of  back- 
crossing  to  raris  of  the  foundation  breeds,  but  the  use  of _  first  and  second 
cross  rams,  and  also  rams  Tdth  almost  any  combination  oi  whitefaced  breeding 
that  it  is  possible  to  produce  through" interbreed  and  intergrade  crossing. 
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As  a  result  of  the  admixture  of  breeding  in  Trestern  vrhiteface  crossbreds 
it  is  often  necessary,  in  the  production  of  replacement  evres,  to  cut  back 
20  to  30  percent  of  the  evre  lanbs  as  feeders  in  order  to  have  a  fairlv 
uniform  band  of  prospective  yearlings,    V.Tien  these  are  yearlings,  often 
another  cut  of  10  to  20  percent  should  be  made.     If  no  culling  is  done  be- 
fore the  yearling  age,  often  the  cut  runs  from  30  to  50  percent  before  a 
fair  degree  of  uniforr:ity  is  realized  in  ■'.''"ool  and  body  type. 

The  scrambled  admixture  of  parent  breeds  in  the  general  population  of 
crossbreds  is  by  no  means  all  wrong.     Production  records  prove  abundantly 
that  the  western  vrhitefaced  crossbred  sheep  arc  generally  very  productive  of 
lambs  and  wool.    Even  though  the  methods  used  in  crossing  have  had  no  par- 
ticular design  in  their  aim  for  maximum  production,  the  crossbreeding  that 
has  been  done,  in  the  absence  of  a  well-defined  method,  has  been  generally 
fruitful  in  bringing  about  a  stimulating  effect  in  production  under  the  con- 
ditions at  hand.     There  is  perhaps  no  other  example  of  crossbreeding  in  the 
annals  of  livestock  husbandry  which  has  been  so  fruitful  of  increased  total 
production  for  the  purpose  desired. 

This  extensive  adm.ixture  of  breeding,  however,  vrhich  involved  t\To 
foundation  breeds  that  vrere  very  different  in  wool  and  body  type,  has  been 
equally  as  productive  of  variability  in  body  and  wool  types  as  it  has  been 
stimulating  to  h.igh  total  production.     Therefore,  t--o  well-defined  jobs  lie 
ahead.     One  of  these  is  the  natter  of  m intaininf  the  degree  of  production 
that  has  come  ?.bout  tm'our;h  crossbreeding, --or  even  exceeding  it.  And 
the  other  job  is  to  narrov:  dorm  the  variations  in  both  body  and  y7oo1  types, 
and  thus  stabilize  in  grade  of  product  so  the  lambs  and  the  vrool  are  made 
greatly  more  uniform^  than  they  now  are  v.'ithin  flocks,  v.'ithin  areas,  and 
within  the  population  as  a  whole. 

To  accomplish  these  two  jobs  this  Station  has  under  way  a  well-organized 
breeding  program,  involving  the  production  of  a  substantial  number  of  inbred 
lines.     The  fundam.ental  elements  of  inheritance  present  that  govern  high 
production  an.d  prepotency  will  have  opportunity  to  properly  cor-bine  when 
these  inbred  lines  are  judiciously  crossed,    Z"'".'"es  and  ram^s  are  rigidly 
selected  from,  production  records,  for  quality  as  well  as  for  quantity  pro- 
duction, as  these  are  determined  b'^'-  m.easurable  characteristics  of  practical 
value.     The  rams  are  progen^^  tested  before  they  are  used  in  a  main  line. 
If  they  pass  a  breeding  test  successfully  they  are  used  in  a  m.ain  line  and 
become  designated  as  stud  rams  if  they  prove  worthy  of  that  designation  when 
bred  to  ev/es  in  a  m.ain  line. 

Considerable  courage  has  been  displayed  -by  breeders  vrho  have  expressed 
their  idea  of  what  constitutes  practical  m.erit  in  crossbred  rams  by 
developing  crossbred  breeds.    Among  the  breeds  and  strains  now  available  for 
crossbred  ram  production  are  the  Corriedales   (originating  in  ITevf  Zealand), 
the  Columbia,  Panam.a,  Iiomneldale  and  Targhee  (originating  in  the  United 
States).     The  oom.paratively  few  flocks  involved  nave  already  been  of  con- 
siderable Service,  as  their  influence  has  been  fait  in  pointing  the  v/ay  to 
the  stabilizing  of  body  and  wool  type.     Dut  much  has  yet  to  be  done  I  The 
ranchman  will  be  asking  where  he  can  procure  an  adequate  supply  of  cros3br^<I 
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rams  that  are  -v^ell  enough  bred  and  carefully  enough  selected  so  he  can  rely 
upon  them  for  effecting  the  desired  improvement.     The  breeders  of  such  rar:^.s 
mxust  eventually  answer  this  question.     It  cannot  be  answered  hy  the  indes- 
criminate  use  of  first-cross  rams,  nor  by  back-crossing  to  the  parent  breed 

In  an  effor^t  to  contribute  to  the  solution  of  the  rather  complex  pro- 
blems that  confront  the  producers  of  crossbred  *  sheep ,  the  Pureau  of  Anim.al 
Industry  undertook,  some  thirty  years  a.f^o,  the  task  of  getting  fundamental 
information' pertaining  to  their  production,  as  that  m.ight  become  available 
through  the  actual  development  of  crossbreds  suitable  for  range  production. 
This  work  was  done  very  largely  at  the  U.  3,  Sheep  Experiment  Station, 
Dubois,  Idaho,  and  undertaken  in  the  spirit  of  ordorl^r  investigation  and 
enquiring  purpose.     The  invers igations  wore  made  under  range  conditions 
where  the  actual  year  around  range  problems  had  to  be  faced.     The  first 
effort  that  Y\ras  undertaken  culminated  in  the  developm.ent  of  the  Columbia 
breed.    An  additional  effort,  somewhat  different  in  nature,  has  given  rise 
to  the  Targhee '  ^     •  , 

The  Columbia  is,  in  general,  the  result  of  breeding  select  Lincoln 
rams  to  Rambouillet  ewes,  and  proceeding  from  this  step  by  mating  the 
most  select  first-cross  rams  to  carefully  selected  first-cross  ewes,  and 
then  interbreeding  the  most  select,  rams  and  ewes  descending  from.  them. 
The  essential  objects  were  to  determine  if  and  also  how  the  coLimendablo 
qualities  of  the  Lincoln-riambouillet  crossbred  could  be  stabilized  into 
a  useful  range  breed-.     The  re  ■v'.rere  two  general  methods  available  that  of- 
fered possibilities.     Either  cull  lightly  and  increase  numbers  rapidly,  or 
cull  'heavily  and  a.ccuriiulate  numbers  m.ore  slowly.     The  latter  was.  selected 
as  the  more  basically  sound  approach  from,  the  experimental  point  of  view, 
as  doubtless  it  vrould  yield  maximum  progress  in  sta.bilizing  wool  and  body 
type.     Throughout  the  developm.ent  of  the  breed,  selection  has  constantly 
been  based  on  total  production  of  vrool  and  lamb,  as  that  influences  the 
economics  of  range  sheep  husbandry. 

The  foundation  of  the  Targhee  was  laid  by  the  use  of  Corriedalo, 
Lincoln,  and  Rambouillet  rams  and  Corriedale  and  Rambouillet  ewes.  Tito 
basic  combinations  were  made,    Rambouillet  rams  were  bred  to  Lincoln- 
Rambouillet  first-cross  ewes.    And,  Rambouillet  rams  v^cre  also  bred  to 
ewes  that  were  produced  by  mating  Corriedale  rams  to  Lincoln-Rambouillet 
first-cross  ewes,     Rajiis  and  ewes  from,  these  two  combinations  of  breeding 
wore  carefully  selected  and  interbred,  and  later  developed  into  the  Targhee 

The  results  that  have  been  accom.plished  in  stabilizing  the  grade  of 
vrool  in  the  Targhee  should  prove  encouraging'  to  the  ranchman  who  is  inter- 
ested in  producing  l/2  Blood  wool.     In  1942  the  Targhee  qyig  fleeces  .viere 
graded  94  percent  1/2  Blood  and  6  percent  S/S  Blood,     The  ram  fleeces  were 
graded  99  percent  l/2  Blood  and  1  percent  o/Q  Blood. 

In  1941  and  1942  about  three  percent  of  the  ewe  lambs  vrere  culled  for 
fleece  irregularities  such  as  shaggy  breech,  short  staple,  hairy  fleece, 
wool  blindness  and  for  other  wool  characteristic:;  that  ■'.^eie  below  the  stan- 
ard  for  stud  ewes.     Thirteen  percent  vrere  culled  because  they  were  below 
the  required  standards  for  stud  ewes  in  body  type.     Small  oize,  a  low 
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topline,  small  bone,  steepness  in  the  rump,  and  v.'rinkles  in  the  skin  about 
the  neck  or  body  constituted  the  main  reasons  for  culling.  .  Not  all  aniimls 
in  breeds  that  have  been  established  for  a  Ion';   ti^ie  r.eet  stud  requirements. 

There  is  a  very  definite  nood  for  a  Yrcll-or rj.nizcd  effort  to  improve 
the  type  of  ytooI  and  body  conformation  in  v;-hitefaced  crossbred  range  sheep» 
That  this  can  be  done  appears  evident  from  the  production  records  of  the 
Columbias  and  Targhees  vfhich  shovr  that  very  subst:-.ntial  pro^Tess  has  .been 
made  in  producing  stability  of  ir^ool  and  body  trrpe  in  -fc'/'o.  linens  of  cross 
breeding,  both  of  v.-hich  originated  from  admixtures  of  ti"-'o,or  more  breeds 
that  were  substantially  different  in  -^nool  anc  body  type%     The  records  also 
shot.''  that  this  has  been  accom.plished  urxler  ran-e  conditions  by  pvT suin-'^  a 
well-defined  objective  in  an  orderly  manner,  anc' ,  briefly  herein  lies  the 
solution  for  sto.biiizinf"  the  grade .  of  "^''ool  and  the  bod^i'  type  of  the  -"  hite- 
faced  crossbred  sheep  of  the  "Test,  - 
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PROJECT  SUj:;1  ARIES  FOR  1943 

PROGRESS  IN  LUIES  OF  COLUMBIA,  TARGHEE , -.AH)  CORRIEDAIE 

.The  inbreeding  coefficient  of  all  Columbia  progeny  vras  8,8  percent,  or 
5,7  percent  over  their,  dams  and  2, '5  percent  over  last  year  (pa,re  42), 

The  coefficient  of  inbreedinfr  of  the  Targhee  proreny  vras  10,3  percent, 
as  against  9»0  percent  of  1942  (page  42), 

The  inbreeding  coefficient  of  Corried.ale  prop.;eny  vjas'  8 , 9  percent ,  v\rhich 

was  1,7  percent  lower  than  in  1942  and  4,8  percent  hir:her  than  for  the  dams 
in  1943  (page  42). 

HERITAEILITY.  OF  FLEECE  AM)  BODY  CIAIlACTLRISTICS  OF  lUFGE  SIIGE? 

This  study  shows  results  consistent  with  those  for  the  Rambouillets , 
but  further  analysis  of  a  larger  group  of  data  is  needed  (page  44). 

PR0GEJ7Y  ^TESTING  OF  PAKGE  SHEEP 

liVhile  not  so  many  test  evres  are  available  in  these  breeds  as  in  the 
Rambouillet,  progeny  tests  are  made  of  as  man^/  rams  as  possible.     ICn  so 
far  as  it  is  possible  rams  are  tested  before  they  are  used  in  the  main 
lines  (page  45), 

OCCURREKCE  OF  BROl^N  COLOR  IK  RANGE  SKbEP 

There  has  been  a  reduction  of  bi  own  spots  in  the  Corriedale  pro,r:;eny 
but  very  little  change  in  the  Columbia  and  Targhee  progeny  (page  45). 

PHOSPHORUS  I1^:YESTIGATI0FS  :TITH  LARGE  SISEP 

Blood  phosphosur  levels  were  fairly  definite  and  variations  between 

seasons  v/ere  highly  significant  (page  46). 
-/ 

CLEAN  WOOL  YIELD         FIi;XrESS  DETERLIR^TIC^RS 

Percentage  clean  yield  was  determined  for  509  vrool  capples  and  10 
half  fleeces.     Fiber  quality  was  determined  for  1S40  wool  3a?-nples  in  the 
three  crossbred  breeds  during  the  1943  fiscal  year  (page  46). 

mm  CLEAN  YIELD  LIETHOD  ADOPTED 

A  new  method  for  estimating  clean  fleece  v/eight  from  grease-fleece 
weight  and  staple  length  has  been  developed,   (pages  23  (?:  32  publication 
No.  34  for  details).     This  method  will  greatly  facilitate  the  scouring 
routine,  and  it  offers  possibilities  of  rather  general  application 
(page  46). 

REVISION  OF  FILJ.^  STRIP  FOR  COf.IPArATOR  RETROD 

The  film  strip  developed  for  use  in  the  comparator  method  for  deter- 
mining wool  quality  has  been  revised  (page  24), 
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WOOL  CHAPvACTERS  FOP.  1942  and  1939-»40-»41  POh  3  BrS::DS 

Staple  length,  clean  v/ool  per  ewe,  and  clean  yield  ha.ve  increased 
in  each  of  the  3  breeds.    The  importance  of  annvial  dete urinations  of 
clean  v/ool  3/ield  are  pointed  out  (pa^.e  47).  . 

GR/U:)IiyCT  OF  TEE  1942  CLIP 

The  commercial  grade  of  fleeces  produced  hy  each  breed  of  sheep  is 
presented.    The  Targhee  breed  graded  the  hi/^hest  percenta'--:eoi  one  grade 
of  wool,  T^'hich  v/as  I/2  Blood;  the  Corriedale  follovrer  vith  precoririate ly 
3/8  Blood  and  the  Columbia  principally  3/8  Flood,    The  inportance  of  grad- 
ing wool  before  sacking  and  marketing  is  demonstrated  (page  50), 

SCOURING  OF  THE  1942  CLIP  BY  GIL'iDE 

'The  clean  fleece  yield  of  all  sheep  for  1042  is  available  on  page  29, 
This  information  shows  the  relationship  betv/een  grade  and  clean  yield  and 
shovfs  obvious  reasons  why  suoh  information  is  usoful  in  merohandising  wool 
(page  50). 

SIGNIFICAl^ICE  OF  CLEAiT  YIELD  AIT.  GR/.DE  Or  VALlfc'  OF  A  FLEECE  ' 

Data  are  presented  showing  the  price  relationship  that  obtains  be- 
tween fleeces  that  vary  .in  clean  yield  and  grade  (page  ol), 

STAPLE  LENGTH  la'L  ITS  II^FLuEKCE  Ui;  YILLL  AKL  VALuL 

Data  for  each  breed  of  sheep  ahov;  the  incrcj.sc  in  tj-ooI  production 
and  value  for  each  ^r^-inch  increase  in  staple  length  (page  51), 

WOOL  SAI'PLIITG  P^GIOrS  IE  "4  BFI:ED3  OF  SHEEP 

Lovrest  clean  yields  were  obtained  from  the  vrithers,  back  and  rump. 
The  differences  in  accuracy  am.ong  the  shoulder,  side,  'joxk,  hip  or  belly 
v/ere  very  small  com.'parcd  v^ith  the  entire  fleece   (page  52). 

ESTIMATION  OF  CLEAN-FLEECE  ^.^IIGHT  FP.GF  C-REA'55-FIESCE  'aDIGl:.::  AIX  STAPLE 
LENGTH 

By  the  use  of  a  nomograph  vrhich  has  been  prepared  froy  data  on  the 
relationship  betvreen  grease  vreight,  clean  v/eight,  and  staple  length  and. 
formulas  to  annual  variations  in  shrinlcago  the  clean  weight  can  be  esti- 
mated almost  as  accurately  as  it  can  be  dctcriiinod  by  scouring  snail  sam.^ 
pies  (page  32 ) 4  " 

HAIRY  BIRTH  COAT  IN  LAHBS 

Lambs  that  are  "slightly  hairy"  at  birth  seldo:.!  retail  this  condition 
up  to  the  vroaning  agei     "Hoderato"  and  "oxtromc"  hairy  coats  will  pften 
exhibit  the  tendency  at  v;-eaning  time  (page  34),, 


-  42  - 


PROGRESS  IIT  DE^^LOFILTG  LIKES  OF  COLUlv_BIA>  TAI'^GHEE  AFD  CORRIEDALE  SHEEP 

li/iatings  of  Columbias  vjere  made  in  the  fall  of  1942  with  10  lines  and  5 
test  pens.    All  ewes  included  in  lines  were  the  result  of  2  or  jiiore  top- 
crosses  of  Columbia  rams.    Ewes  fron  1  ColumlDia  topcross  on  the  Lincoln- 
Ranbouillets  or  Corr iedale-Lincoln-Rambouillets  v:ere  all  bred  in  test  pens, 
A  total  of  357  ewes  irere  bred  in  lines  and  155  in  test  pens  as  shown  in  the 
following  summaries. 

There  was  little  difference  in  the  average  merit  of  Columbia  evies  bred 
in  1942  as  compared  with  1941.     The  type  score  was  slirhtly  better  and  the 
staple  slightly  longer.     In  addition  the  ewes  v/ere  younger  in  1942.  The 
ages  of  the  ewes  were  reported  as  of  their  last  birthday  at  breeding  time 
in  1941a     This  was  changed  to  the  age  at  lambing  in  the  tables   (1942)  pre- 
sented here.     Thusj-the  age  of  the  exres  given  in  this  report  is  generally 
equal  to  the  interval  between  generations,  which  was  approximately  4  years 
for  all  ewes  in  Golujubia  breeding. 

The  average  inbreeding  coefficient  of  all  Colurabia  offspring  was  8,8 
percent  which  represented  an  increase  of  5,7  percent  over  their  dams  and 
2c 5  percent  over  last  year.     This  increase  is  much  greater  than  that  for 
the  Raonbouillet  lines.    The  more  rapid  increase  in  inbreeding  in  tho 
Columbias  may  be  attributed  in  part  at  least  to  the  relative 13^  small 
nuraber  of  important  sires  to  which  most  of  the  animals  trace  and  to  the 
fact  that  no  Columbia  lines  were  started  with  outcrosses.     Little  evidence 
has  been  obtained  yet  on  any  change  of  merit  with  inbreeding. 

Targhees  Yrere  bred  in  8  lines  and  1  test  pen  in  the  fall  of  1942  in- 
volving 225  evres.     The  average  increase  in  inbreedinc  of  the  offspring 
over  their  dams  vras  6.8  percent,  vrhich  was  the  highest  of  the  4  breeds. 
The  average  inbreeding  coefficient  of  all  Targhee  'offspring,  except  first 
crosses,  was  10,3  percent,  as  compared  vdth  9,0  percent  for  last  year. 

The  numbers  of  Targhees  are  being  increased  by  the  use  of  selected 
Rambouillet  and  Columbia  rams  and  Corriedale,  Lincoln-Rambouillet j  and 
Rambouillet  ewes.     Thus ,  one  of  the  best  Rambouillet  rar-".s  available  was 
mated  to  35  Corriedale  ew^es,    A  Targhee  ram.  ""ras  toiocrossed  to  12  Lincoln- 
Rambouillet  ev.^es  and  2  of  the  best  Columbia  rams  v'-erc  mated  to  41  Rair.- 
bouillet  eyres.     These  were  the  top  ev.res  fron  the  group  of  over  700  test 
Rambouillet  evres,    A  considerable  effort  is  being  made  to  insure  that 
superior  individuals  are  used  to  increase  the  base  of  the  Targhee  breed. 

The  number  of  Corriedale  lines  was  decreased.'  fro'.-  5  to  4  in  the  fall 
of  1942  including  98  ewes.     The  average  inbreedin^.:  coefficient  of  all 
Corriedale  offspring  was  C.9  percent,  which  vras  4, 8  percent  higher  than 
for  the  dams  and  1,7  percent  lower  than  last  year,     Thef  decrease.  T.'-as  pro- 
bably due  to  the  fact  that  the  Corriedale  line,  shovring  the  least  promise 
Y/as  also  the  most  inbred.     However,  the  best  erres  from  this  line  iiere  used 
in  related  lines  and  in  the  production  of  first-cross  Targhees. 

Significant  line  differences  are  not  pronounced  yet  in  these  breeds. 
Analysis  of  covariance  vrithin  each  breed  and  year  for  5  traits  shovred 
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insignificant  sire  differences  in  the  majority  oi  cases.  Differences  vj-ere 
apparent,  hov/evsr,  v/hich  may  become  significant  v.rhen  larger  numbers  can  be 
included. 
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"  *  ab' 

*  ¥.96'  * 
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Summary  of  Ewes  in  Tar ghee  Breeding  Pens 
1942-43.  Breeding  Season 


Yearling 

Yearling  adj. 

Inbreeding 

Age  of 

Doay 

fleece 

coefficient 

ewe  s  at 

Pen 

Ram 

Type 

Eo. 

Type 

we  i  /?,ht 

weight  length 

Dams 

Of  f  sprint: 

lambing 

Ho_^ 

ewes 

ewe  s 

score 

(lbs .  ) 

(.los  . )   (ens  •  j 

.-..«./L.  

_^(years  J 

1 

1537T ) 

A 

1 

2 .67 

71.00 

7.04  9.80 

6.30 

0.00 

2.00 

1934T) 

T_  

25 

^    2 .60 

10.12  7,22 

5^.  3p_  ^ 

.^^.'^y.  

__4.28_ 

2 

1225T 

LR 

1 

'  2  .00 

95.00 

To.  34  *3.3o 

0.00 

0.00 

"8.00 

T 

2_5^ 

1.  95^ 

89^ 

9  .13  _  7^j3^^. 

7 .00 

22.46 

^3.72_ 

o 

1742T 

f 

25 

2^11 

^1 . 56   . 

9.87  7.35 

2  .41 

10. 80 

3 . 60 

4 

1807  1 

rn 

T 

25 

2^  12^ 

94,32 

10_.43  7^- 64;_  ^ 

0.00 

1.0c 

3 .84__ 

r— 

5 

i492T 

T 

24 

2  .04 

87,29 

9.23  7.37 

4,  91 

10.68 

4.13 

LPi 

_  J_^15_ 

95.36 

10,14  9.20 

0^.00 

 ^.34  

6.82 

6 

"2T34~ 

T 

"  25 

J_.08_ 

91.12  

9.61  8,21 

o.bo 

9.84 

.  S.yS  O 

1230?' 



_2_6_7 

]  ~9p_«  04^/^  _ 

9.76  7.49 

5 , 06^ 

12.42 

_  j_.96_ 

5 

"'"2038?" 

T 

"27 

2 .02^"" 

"  91V93  ~ "  ' 

4.40 

5,82 

 4  ♦IS 

9 

2082T 

T 

,  8 

*  2.42~ 

82,37 

8,55  6.98 

3.73 

2,24 

3.25 

_T1_ 

^  _  1 5_ 

_1^  _9  5  ^ 

90,47 

9.15  8.36 

0.00 

3.55 

2 .00 

47-'' 

22191V 

A 

34 

"2,41 

88. ai 

9.10  8.46 

^5.0*4" 

o.bb""^~ 

4.74 

!>■ 

3477K 

"s 

'20  * 

'T.oO'" 

~96".60 

lo7o4  "  6.74""" 

~b".~3T~ 

o'.ob^''" 

"3".  40 

8- 

3054K 

s 

""^'21"" 

^2,30 

"  94,33"" 

10".15""'"  6''.8"0'' 

^  o'.iT' 

"  o;bb""'"~'^ 

3.43 

TOTALS 

f'" 

210"^ 

"""2707 

"  90.  71 

^■■9, 69'  "T.55'"' 

'  3',5r  ~ 

10.30 

3.84 

A 

35 

2.42 

87,71 

9,04  8.50 

3.13 

0.00 

4.66 

LPv 

12 

2.14  • 

95,33 

10.15  8.71 

0.00 

3.70 

6.92 

Tl 

15 

lc93 

90.47 

9.15  8.36 

0.00 

3.35 

2. '00 

S 

 41__ 

2.30 

95,44 

10.10  6.77 

0.25 

0,00 

3,41 

GRiUMD  TOTAL 

31o 

2.14 

■"■91,16' 

"''?.66'''  7.64"'"" 

T.74^'^ 

'"77l2 

'  '  3.91  * 

SuLTDTiiary  of  Ewes  in  Corriedale  Breeding  Pens 
1942-43  Breeding  Season 


1  3720A 

A. 

24 

2.15 

86.04 

9.43 

5.35 

0  Qc: 

3.92 

3  3666A 

k 

24 

1 .  i£T 

83.25' 

""9773'"" 

«>.•-'  tj 

""5,52" 

3.71 

4""  40i5A 

82  ."32" 

"'9.70'"' 

'9,  "38" 

3V56 

12.54 

3.76 

5  3266A 

25 

2.27 

¥5.68' 

'9.02 

9.b'r 

2.37 

5.61 

4.20_ 

TOTAL 

A 

S4'^32' 

9.47 
f 

9,36 

~"'"4',17" 

"8 .94 

3.  "90""' 

HERITABILTTY 

Of 

FLFSCE  / 

BODY  Cri\ii_ 

ICTLRISTICS 

^'x  ,  .:...) 

3!GE  SPl 

sp 

Pre lin^inary  sstimates  ha-je  been  obtained  on  the  heritability  of  fleece  and 
body  characters  based  on  daughter-dam  comparisons  of  yearling  Columbia,  Corrie- 
dale, and  Targhee  ewose     The  characters  studied  were  staple  length,  grease  fleeo 
weights  clean  fleece  weight,  body  weight,  and  bod^'-  type  score.  In  general,  the 
estimates  were  similar  to  those  presented  for  Rambouillets  in  the  Laboratory 
loport.     The  intra-sire  correlations  and  regressions  were  much  more  variable 
from  year  to  year  than  the  Rambouillets,  probably  because  of  the  snaller  num.ber 
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involved.    Definite  results  cannot  be  presented  until  analysis  of  a  larger 
group  of  data  can  be  completed, 

PRCGEl^IY  TESTING  OF  RANGE  SHEEP 

Progeny  testing- vfas  carried  on  in  the  sa::ie  /  anner  for  Columbia,  "-/or  r  ie  *• 
dale  J  and  Targhee  sheep  as  for  the  hambouillets .    Imphasis  vras  placed  on 
body  weight,  mutton  type,  fleece  weight  and  len^'rth  of  staple.     Clean  fleece 
weight  was  given  greater  emphasis  than  staple  length  in  the  Columbia  and 
Corriedale  breeds,    Suromaries  based  on  yearl5-n"  offspring  h^ave  been  made 
from  ]0  Columbia  sires  in. lines  and  6  in  test  pens,  6  Corriedale  sires  in 
5  lines  and  frcn  8  Targhee  lines,    Teanling  results  are  available  from, 
the  same  number  of  lines,  S  C-olum.bia  test  pens  and  2  Targhee  test  pens. 

The  proportion  of  test  pens  to  lines  is  much  smaller  in  these  breeds 
than  in  the  PtaFibouillets ,     Therefore,  comxparisons  of  the  rams  ovrn  production 
.'ecords  must  be  relied  on  more  for  the  selection  of  the   line  sires,  Com- 
^>arison  of  the  lino  progenies  is  usc.d  to  indicate . .the  rams",  which  are  siring 
Ir.mbs  which  are  belov'  average.     These  poorer  sires  are  then  replaced  by 
ohe  best  rams  available  from-  the  respective  lines.     Greater  numbers  of 
Crlumbia  evres  permit  a  -number  of  test  pons  for  this  breed.     Ten  of  the  11 
ramj3  used  in  Coi-jm-b3:a  lines  in  1942  had  been  progeny  tested^.    The  "other 
•ras  a  rami  Ir^^.b, 

OC CVJt::PEr^CE  0?  ^-rR'-m-  COLOR  I!T  RANGE  SHEEP 

The  percentage  of  wealing  lambs  vrith  brov.n.Golor  for  the  last  four 
yoai^s  is  sho^/m  in  the  following  tables 

Year  Cor  rie  dales  Tarp;hG6s  Columbias 


These  data  vho7'-  ccntinu^-d  decrease  in  the  num^ber  of  Corriedale  lambs 
■""rith  brv7.TL  r^cr  on  thr.  fn^-o  or  legs,  but  no  definite  change  is  noted  in 
h  e     r  'ic  r  c  br  c  o  d  s  -j 

•  A  mci'c  accurate  m.cthod  of  ^>coring  color  was  used  in'  1942,    The  score 
given  at  weaning  time  ■'-as  chccloed  acrainst  the  score  given  at  birth  so  that 
a  reins;jectio:-'.  could  b:   made  of  -all  those -  where  disagreement  occurred,, 
■■^tajiis  are  somstlm^es  present  on  the  face  and.  legs,  and  working  conditions 
f?r?  sv.rih  at  lambing  and  weaning  tim.e  that ,  it  is  often  difficult  to 'determine 
whether  or  n;>-t  co.lov  is  present.    A.. previous  study  show  ed  that  about  11 
pe^cenc  error  occurred  at  each  time  of  observationi^.  .It  is  believed  that  the 
u?e  cf  th 3  above  method  will  reduce  this  error  . and  that  the  v.'eanin^  score 
mey  be  used  as  the  final  color  score  for  each  lamb. 


1939 
1940 
1941 
194^ 


37 
30 
£8 

IG 


25 
25 
11 
25 


17 
14 
12 
16 
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PHOSPHORUS  I]^n/ESTIGATIOKS  mill  Pa\lTGE  SHEEP 

A  four-year  study  on  the  seasonal  variation  in  the  blood  phosphorus 
level  of  range  ewes  in  cooperation  with  the  Idaho  Experiment  Station  v/as 
completed  in  1942,     Blood  samples  vrere  collected  from  a  group  of  about  40 
Columbia  ewes  at  3  to  7  different  times  each  year.    iUialyses  of  the  Phos- 
phorus content  of  the  blood  were  made  by  the  Idaho  Station, 

Seasonal  trends  in  blood  phosphorus  level  v/ere  fj.irl';  definite,  and 
.variations  between  soasons  v:e re  highly  significant.    i-i;^;hest  blood  phos- 
phorus lave  Is  .were- found  on  the  vrinter  and  spring  ranges,  while  lowest  ' 
Igtca::  were  found  at  lambing  tir-'.e,  in  the  late  summer  and  fall,  and  on  the 
wintei  feed  lot.     Supplemental  feeding  of  cottonseed  cake  or  oats  on  the 
winter  range  or  feed  lot  increased  the  phosphorus  content  of  the  blood. 

Blood  phosphorus  v/as  lower  for  ewes  that  had  lambed  than  ewes  that 
had  not  lambed.     Dry  ewes  had  higher  blood  phosphorus  thar  q\tgs  which 
were  pregnant  or  vrere  suckling  lam.bs.    Evres  vdth  one  lamb  had  hi'-'her  blood 
phosphorus  than  ewes  with  2  lambs* 

Blood  phosphorus  tended  to  decrease  with  age,    iin  increase  was  noted 
as  the  ewes  lost  weight  under  winter  range  conditions, 

CLEAN  WOOL  YIELD  AND  FirEin]S^  DETERMINATIONS 

There  were  509  wool  samples  scoi-ired  from  each  of  the  Targhee,  Corrie- 
dale ,  and  Columbia  breeds,  and  also  10  Columbia  half-fleeces.  Percentage 
clean  yield  in  the  small  sample  was  used  in  determining  the  total  amount 
of  clean  yjooI  in  each  fleece,    A  total  of  1640  wool  samples  vrore  cross- 
sectioned  and  evaluated . for  fineness,  variability,  and  medullation  de- 
terminations by  the  Rapid  Comparator  method, 

NEl'T  CLEAN  YIELD  METHOD  ADOPTED 

Refer  to  pages  23  and  32  and  reference  34, 
REVISION  OF  FILM  STRIP  Vi'OOL  ST/dSDAI^DS 

Refer  to  page  24,  ■ 

1^'/  SAl'/P^LING  i^ETHOD  ADOPTED  FOR  QUALITY  APrTJlISAL  IN  FL-^LGES 

Refer  to  pages  24  and  33  and  reference  34,     Samples  I'ere  taken  from 
(l)  the  middle  of  the  shoulder,   (2)  middle  of  the  back,   (S)  over  the  hip 
bone,  and  (4)  from  the  thiglji  even  v.dth  the  underline  from  all  rams  and 
yearling  ewes  for  1943»     Samples  from  the  shoulder,  back,  and  hip  will  be 
blended  by  hand  carding.     One  cross-section  of  the  composite  sarple  vrill 
be  made  and  the  fineness,  uniformity,  and ■ medullation  determined  from  the 
blended  sample.     The  thi/:r;h  samples  will  be  evaluated  individually, 

I 
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VroOL  CHARACTERS  FOR  THE  TARGHEE,  CORRIEDALE,  iUTT}  COLUI^IA  BREEDS  OF  SHEEP 
FOR  1942  and  1939,  1940,  1941 

Reference  is  made  to  the  summary  of  wool  characters  for  the  Tar ghee, 
Corriedale,  and  Columbia  yearling  ewes  for  1942  and  the  averages  for  the 
3  preceding  years,  adjusted  to  365  days  grovrth. 

The  average  grease  fleece  v/eight  for  the  Targhee  ewes  was  1,4  pounds 
lighter  in  1942  than  in  1941,    Hov/ever,  the  clean  fleece  weight  for  1942 
v/as  higher  than  for  any  of  the  3  preceding  years.    Clean  fleece  vreights 
have  increased  from  3,6  pounds  in  1939  to  4,3  pounds  in  1942,  or  an  in- 
crease of  0,7  pound    per  fleece.     The  clean  yield  increased  from  38^  in 
1939  to  54^  in  1942,     There  has  been  an  increase  in  length  of  staple  from 
2.6  inches  in  1939  to  3,2  inches  in  1942,  or  a  total  increase  of  0.6  inches. 
Fineness  and  variability  have  changed  but  slightly,  .■ 

The  greas^l  f leece  ^vfeights  ^f or  the  Corriedale  yearling  ev:es  were  1.50 
pounds  li£,hter  in  1942  than  in  1940,  which  rrere  the  lif;htest  grease  fleece 
weights  for  any  year  herein  reported.     The  clean  fleece  iveights  for  1942 
were  but  slight  13''  beloi.*.'"  those' for  1941,  vrhen  they  were  h if/he st.  There 
was  a  0,3  pound  increase  in  clean  fleece  weight  frorn  1959  to  1942,  The 
clean  yield  increased  from  44/b*  in  1939  to  57f:,  in  1942,  or  an  increase  of 
13/0  between  the  lowest  "and  highest  years.     Staple  length  has  shoT'.Ti  a 
steady  increase  from  3,3  inches  in  1940  to  4,0  inches  in  1942,  or  an 
increase  of  0,7  incites.     Fineness  and  variability  at  the  side  and  thigh 
show  a  decline. 

The  2,5  pound  variation  in  grease  fleece  v^ei^ht  betvreen  years  vras 
more  pronounced  in  the  Colum.bia  evres 'than  for  any  of  the  5  crossbred 
breeds.     The  range  w-as  from.  8,9  pounds  in  1942  to  11,4  pounds  in  1940. 
This  variation  vras  much  Smaller  in  the  clean  fleece  v/eight,  where  there 
was  only  0«5  pounds  spread  betYreen  1939,  the  lowest  year,  and  1940,  the 
highest  year.     The  average  clean  yield  for  1942  was-  53fo,  and  for  1940  it 
was  A2%,  or  an  11^  difference  -betw-eon  the'  highes-t  and  the  lovrest  years. 
Staple  length  was  increased  0,65  inches  from  1939  to  1942,  when  it  was 
the  longest.     Fineness  has  changed  slightly,  and  the  fleeces  average 
more  uniform. 

In  general,  the  yearlings  of  the  3  breeds  are  producin.":  m-ore  clean  vrool 
per  evre :  the  staple  length  has  been  increased,  anc"  the  clean  yield  has  like- 
wise increased.     The  increase  in  amount  of  clean  wool  anc  staple  length  may 
be  attributed  to  selection,  ivhile  the  clean  yielc"  variation  is  influenced 
primarily  by  the  climatological  conditions.     The  average  between-year  clean- 
yield  varied  11^  in  the  Columbia,  13^'^  in  the  Corriedale,  and  16'^  in  the  Tar- 
ghee,    In  a  breeding  program  where  progenies  are  tested  froin  different  sires 
it  is  necessary  to  have  a  measure  of  the  animal's  wool  producing  ability.  The 
yearly  variations  in  grease  fleece  weight  and  clean  yield  shov/  the  importance 
of  measuring  an  animal's  wool  producing  ability  based  on  clean  fleece  deter- 
minations annually.     Not  only  is  it  important  for  culling  or  selecting  breed- 
ing animals,  but  it  is  equally  so  when  selling  wool,  because  when  wool  sells 
for  ll.OO  per  clean  pound,  each  1%  difference  in  shrinkage  changes  its  greasv 
value  1  cent  per  pound. 
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Suimnary  of  Wool  Charactor-s  for  1942  Targhee  Yearling  livjcs  and  for 
the  years  1941,  1940  and  1939     (adjusted  to  365  days.,  grovrth) 


Years 

■'^T94'r:'- 

.  1940 

1939 

FleocG  Characters 

Lovr 

Mean  ' 

Meafl 

Mean 

Fleece  Weight,  (grease)  lbs.-' 

*5.10 

9*63. 

7 . 96 

9,39 

9.92 

9,44 

Fleece  Weight  (clean)  •  '  ' 
(Bone  dry.)  lbs. 
**Coiranercial  for  breed 

2.66 
2.91 

.5.28 
5.71 

.'3.99 
•4.35  - 

3.7.2 
^  4.08 

3.86. 
4.33 

3.30 
3.63 

Clean  Yield 

CBono  6rv)  '^■>  ' 
*5i<Coininercial  for  breed 

41-78 
45.67 

59-35'  ' 
64.14 

50.15 
54.45 

39.62 
45.40 

58.91 
42.55 

54. 96 
38.49 

Staple  Length  (cm.) 

(inches) 

6.5 
2.56 

11.2 
4.41 

8.10 
3.19 

7.50 

2.95 

7.00 
2.75 

6.61 
2.61 

Fineness  Side  (microns) 
Fineness . Thigh  (microns) 

17.0 
16.0 

25.0 
28.0 

20.8 
22.8 

20.4 
23.5, 

21.7 
24.3 

21.4 
23.8 

Variability  side  (std.dev.) 
"            thigh      "      "  .• 

1.5 
2.0 

7.5 
7.5  • 

3.5 

5.2 

3.2 

■  .  -5,5:  . 

3...7 
7.,  2 

3.9 

6.1 

^  * ■  The  incidental  low  producers  that  appear  in  the  records  as  yearlings 
are  subject  to. culling  before  the  breeding  sea-son..   They  may  occur  in 
unthrifty  sheep  or  in  small,  tv; ins. 

**    Corrected  according  to  method  advanced  for  side  samples  by  Schott,  Pohle , 
.  Spencer  and  Brier,  (reforonoo  23),  and  reported  on  commercial  basis  v.dth 
W>fo  moisture  added  to  bone-dry  weights*  ; 
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Summary  of  Wool  Characters  for  1942  Corriedale  Yearling  Ev;es 
and  for  the  Years  1941,  1940  and  1939  (adjusted  to  365  days  grovrth) 


Years 

1942^ 

194Cr2 

1939 

Fleece  Characters 

-  Low 

Mean 

Ijean 

Mean 

Fleece  v/eight  (grease)  lbs. 

*5.68 

10.65 

7.68 

9.53 

9.38 

9.61 

Fleece  Weight  (clean) 
(Bone  dry)  lbs. 
^^Conffiercial  for  breed 

3.04 
3.25 

6.30 
6.73 

.  4.18 
4.47 

4.25 
4*53 

4.04 
4.33 

3.88 

4a7 

Clean  Yield 

(Bone  dry)  % 
**Commercial  for  breed 

41.04 
44.07 

60,73 
64.78 

53.05 
56.70 

44.60 
47.8.1 

43.07 
46.20 

40.80 
43.82 

Staple  Length    (cm. ) 

V inches ; 

7.7 

3»03 

13.2 
5.20 

10.10 
3.  Sc 

8.*98 
3.54 

6.36 
3,29 

8,49 
3,34 

Fineness  Side     (microns)  . 
"         Thigh  (microns ) 

16.0 
18.0 

25.0 
29,0 

19.7 
22.4 

21.38  . 
24.92 

22.49 
25.10 

21,49 
24.37 

Variability  Side  (std.dev.) 
"           Thigh      "  " 

1.5 
2.0 

6.0 
9.5 

3.3 
5.4 

3.9 
6.2 

4.5 
6.1 

4.2 
6.1 

Summary  of  Wool  Characters 

for  Columbia  Yearling  Eyres 

Fleece  Weight  (grease)  lbs. 

*6.35 

15.38 

8.87 

10.67 

11.39 

9.88 

Fleece  Weight  (clean) 
(Bone  dry)  lbs. 
^♦Commercial  for  breed 

2.98 
3.06 

6.63 
6,90 

4.52 
^  4.69 

4.51  ' 
4.66 

4.64 
4.60 

4.15 
4,29 

Clean  Yield 

(Bcme  dry)  % 
**Comrriercial  for  breed 

39.52 
40.82 

61.99 
64.45 

50.96 
52.85 

48.27 
4S.70 

40.74 
42. .10 

42.00 
43.42 

Staple  Length     (cm, ) 
"           "  (inches) 

7.6 

2.99 

13.1 
5. 16 

9  .  5o 
5.75 

8.29 
3.26 

8.33 
3.28 

f  .  O  / 

3.10 

Fineness  Side  (microns) 
"       ^high    (microns ) 

18.0 
20.0 

27.0 
34.0 

23.1 
25.8 

24,1 
27,9 

25.8 

24.6 
28.0 

Variability  Side  (std.dev.) 
"         Thigh      "  " 

1.5 
3.5 

7.5 

9.5 

4.3 
S.O 

5.5 
7.4 

5.0 

8.3 

6.0 
7.4 

*    The  incidental  lov/  producers  that  appear  in  the  recorc.s  as  yearlings 
are  subject  to  culling  before  the  breedin,^;  season,     -hey  my  occur  in 
unthrifty  sheep  or  in  small  tvrins. 
**    Corrected  according  to  method  advanced  for  side  sa:"  ples  by  Schott ,Pohle , 
Spencer  and  Brier,   (reference  23),  and  reported  on  commercial  basis  with 
V&ft  mo  isture  added  ' to  -boiie»*dpy -we ight»* 


GRADING  OF  THE  194§.  CLIP, ,   Refer  to  page  27« 


The  Targhee  fleeces  from  the 'yearling  evres  graded  approxiraately  80% 
1/2  Blood  and -20^  S/S  Blood,  while  the  fleeces  from  the  mature  e\ms  graded 
9lfa  1/2 'Blood,  2%  5/8  Blood,  and  0o  and  Z%  Fine  comTjing  and  Fine  French 
respectively*     The  explanation  for  the  yearling  fleeces  [rxading;  a  higher 
percentage  of  3/8  Blood  was  probably  due  to  their  IS  .months  of  v/ool 
growth*     Ii'leeces  from  nature  ewes  of  the  same  breeding;:  for  a  12  months' 
wool  grovrtli  period  .had  a  rauch  hi^^her  percentage  of  l/2  I^lood  wool.  Thus, 
it  appears  that  greater  emphasis  is  placed  on  length  of  staple  than  on 
fiber  diameter  in  commercial  grading  operations  if  it  is  done  on  a  m.ore 
or  less  uniform,  basis.     The  small  percentage  of  fine  staple  and  French 
fleeces  in  the  Targhee  brewed  is  perhaps  due  to  the  large  percentage  of 
older  ewes  that  are  heavy  lamb  producers  that  have  bean  retainec.  in  the 
flock»    In  general,,  the  Targhee  wool  grades  the  most  uniform  of  the  three 
crossbred  breeds ♦    ,  . 

It  will  be  noted  in  the  gradijig  results  for  tlie  Corriedalo  fleeces 
that  3/8  Blood  is  the ■  predpminating  grade  with  a  larger  percenta^^e  of 
1/2  Blood  than  l/4  Blood. 

The  predominat^ing  grade  for  the  ColiAmbia  fleeces  was  3/o  Blood  with 

slightly  over  twice  the  number  grading  l/4  Blood  than  l/2  Blood*.  There 

is  a  sprinkling  of  Low  I/4  Blood  thi*ough  the  influence  of  a  few  old 

foundation  ewes, that-  carry  considerable  Lincoln  influence  in  their  breed- 
ing. 

The  1943  clip  was  graded  and  is  to  be  scoured  by  breed,  grade,  and 
sex.  .  . 

1942  CLIP  SCOUTiED  BY  GPJ\DE 

Pteference  is  made  to  the  clean  yield  table  , on  page  2C»     The  clean 
yield  for  the  Targhee  wool  with  the  Bulk  grading  l/2  j31ood  Y.^as  48. 57^^, 
which  is  an  exceptional  yield  for  this  grade  of  wool  produced  under  range 
conditions.     The  l/2  Blood  wool  had  approximtely  4^.  jiigher  yield  than  had 
the  Fine  wool.     The  commercial  clean  yield  for  1942  was  about  If^o  greater 
than  for  1941,  as  determined  from,  corm-perciall^^  scoured  bags  of  wool. 

The  Corriedale  wool  (Lot  8)  had  a  clean  yielc'  of  49,13/3,  .which  is 
but  slightly  higher  than  that  for  the  Targhee  vrool.     Tliis  sli'^ht  diff- 
erence is  rather  difficult  to  explain  unless  it  is  due  to  the  actual  fine 
fiber  diameter  which  has  sufficient  length  to  be  gradec  as  predominately 
3/8  Blood  for  the  m^ajority  of  ewes  in  this  breed.     This  v^ay  be  a  pecular- 
ity  that  prevails  in  the  wool  for  this  breed  produced  ui:id.er  range  con- 
ditions such  as  prevail  around  Dubois,  Idaho.     Jit  is  i.'oro  or  less  a  kncv.'-n 
fact  since  fiber  analvsis  work  has  been  done  on  other  Oorriedale  flocks 
that  many  of  the  fleeces  actually  measure  finer  than  the  official  breed 
standard  of  3/8  Blood  wool  (56 's)  for  m.ajor  portions  of  a  fleece.  The 
length  meets  the  requirem.ents  for  3/8  Blood  wool. 
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Tho  Columbia  wool  graded  predominately  S/S  Blood  with  about  l/s  of  the 
wool  from  this  breed  grading  1/4  Blood.    The  5/6  Blood  (Lot  10,  page  29) 
had  a  clean  yield  of  52%  and  the  l/4  Blood  57»4/o,    They  were  the  highest 
yielding  lots  of  wool  scovired  from  any  of  the  breeds  involved  for  1942^ 

lb 

The  data  on  page  31  gives  the  1942  grease  and  clean  fleece  v/eights 
based  on  commercial  scouring-  results j  grade  of  fleece  and  fleece  values, 
A  considerable  range  exists  within  and  betv/een  breeds  and  bet<.veen  yearling 
and  mature  ewes  for  various  grades  of  v/ool«    These  variations  are  readily 
detectable  from  the  treble, 

CRUTCHIIJG  OF  mm,S 

Refer  to  page  30.  . 
SIGNIFICANCE  OF  CLEAN  YIELD  AND  GEADE  Oi:  VALl^  OF  A  FLEECE 

Refer  to  pages  30  and  31, 

STAPLE  LENGTH— ITS  IITLItENCE  ON  GREASE  'a'EiGHT,  Sn:irK:VGE  AID  FLEECE  VALT^ES 

Wool  produced  under  range  conditions  by  the  Targhee  y.earlins^.  ewes  for 
four  years   (1938-41),  Y^-hich  v/as  predoninatGly  l/2  Blood  v-qoI,  shows  that 
for  each  -^-inch  increase  in  staple  len^^th  there  was  an  increase  of  0.8 
pound  of  grease  wool,  0.5  pound  increase  in  clean  scoured  wool,  and  a  de- 
crease of  2.6/0  in  shrinkage.     The  shortest  5%  of  the  fleeces  measured 
2.4  inches,  or  1  inch  shorter  than  the  average  of  the  entire  group  for  the 
4  years.     The  shorter  fleeces  measuring  2.4  inches  vmich  v^^as  5fo  of  the  entire 
group  had  a  grease  weight  of  9,7  pounds,  v/hich  contained  3.3  pounds  of  clean 
wool,  with  a  fleece  value  of  v3.58.    The  average  staple  length  for  the  en- 
tire group  was  5,4  inches,  vdth  a  grease  fleece  weight  of  11,1  pounds,  a 
clean  fleece  v/eight  of  4,8  pounds,  and  a  fleece  value  of  v5#38i     The  long- 
est group  of  fleeces  {5%  of  entire  group)  measured  4.7  inches;  they  had  an 
average  of  12,6  pounds  of  grease  wool,  6,2  pounds  of  clean  vrool,  and  a 
fleeoe  value  of  ^6,94,     This  shows  a  difference  in  fleece  value  of  s)3,36 
bet-i'feen  the  longest  and  shortest  fleeces  from  the  Targhee  breed.     If  bfo 
of  the  animals  were  culled  this  would  eliminate  the  shortest  fleeces  and, 
in  general,  it  would  include  the  poorest  mutton  producers. 

For  each  "I*- inch  increase  in  the  wool  produced  by  the  Corriedale  year- 
ling ewes,  whose  wool  grades  predominately  3/^  riood,  there  v-as  an  averag© 
increase  of  ,7  pounds  of  grease  wool,   ,4  pounds  of  clean  vrool,  ana  a  de- 
crease of  1,2^-0  in  shrinkage.     The  shortest        of  tlie  fleeces  measured  3 
inches,  or  1  inch  shorter  than  the  average  of  the  entiie  r.roup  and  2,4 
inches  shorter  than  the  longest  57.>,     The  shortest  fleeces  weasurinp  3  inches 
sheared  9,2  pounds  of  grease  vrool,  yielded  4  pounc  s  of  clean  wool,  and  had 
a  fleece  value  of  04.04,     The  average  for  the  entire  ':roup  risasured  4  inches 
and  had  a  grease  fleece  weight  of  10,6  pounds,  a  clean  fleece  -^ei'^'-ht  of  5 
pounds  and  a  fleece  value  of  ^5,20,     The  longest  5yj  ner.su.rec   5,4  inches  and 
had  a  grease  fleece  wei(?ht  of  12,2  pounds,  i  clean  fleece  wei'^ht  of  6  pounds 
and  a.fleebe  value  of  v6,24.     There  was  a  c"  if  ferer.ce  of  ',2,40  in  fleece 
value  between  the  shortest  and  longest  fleeces.     Flock  production  cor Id  be 
increased  by  elininating  the  shortest  5%, 
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The  3/8  and  l/4  Blood  wool  produced  by  the  Columbia  yearling  eives  from 
1938-1941  inclusive  shows  that  for  each  -^--inch  increase  in  staple  length  the 
grease  and  clean  fleece  weight  each  increased  ^  pound.    The  shortest  5%  of 
the  fleeceis  measured  2*9  inches  and  had  a  grease  fleece  weight  of  10*2  pounds 
a  clean  fleece  weight  of  4«4  pounds,  and  a  clean  fleece  value  of  ^'4*27,  The 
average  for  the  entire  group  measured  3,9  inches,  with  a  grease  fleece  weight 
of  12.0  pounds,  a  clean  fleece  weight  of  5,5  pounds  and  a  clean  fleece  value 
of  |5»50,    The  longest  fleeces  which  constituted  bfj  of  all  the  fleeces  mea- 
sured 5,4  inches  long  and  had  a  grease  fleece  weight  of  13,6  pounds,  a  clean 
fleece  weight  of  6,4  pounds,  and  a  clean  fleece  value  of  v6,40,    A  differ- 
ence of  $2,13  existed  in  clean  fleece  value  bet^>/een  the  longest  and  shortest 
5%  of  the  fleeces.    Here,  again,  by  culling  5%  of  the  shortest  fleece  pro- 
ducers from  a  breeding  flock  improved  production  would  result* 

In  general,  length  of  staple  has  more  influence  on  amount  of  v/ool  pro- 
duced in  the  finer  grades,  and  this  influence  decreases  as  the  wool  becomes 
coarser.    Reference  is  made  to  page  32  for  length  influence  on  Rambouillot 
wool,     (reference  28— Kat,  YiTool  Grov/er,  33:6,  June,  1943— pages  22-24). 

WOOL  REGIONS  III  4  BREEDS  OF  SHLLP 

A  study  was  inaugurated  to  find  the  most  accura-te  sampling  regions  in 
fleeces  from  four  breeds  of  sheep  producing  different  grades  of  viool  and 
to  study  the  relationship  of  the  small  sample  clean-vrool  yield  fr era  the 
different  regions  to  that  of  the  vfhole  fleece.    Variation  betide  en  sriall 
sample  yield  and  whole-fleoce  yield  was  highly  significant.  Variations 
among  regions  was  greater  than  among  individuals  within  breeds.  Lowest 
yields  were  obtained  from  the  withers,  back  and  rump,  and  the  correlations 
and  regressions  involving  the  clean  wool  yield  from  these  sane  regions 
and  whole-*f leece  yield  were  likev/ise  lower  than  the  others.     The  differ- 
ence in  accuracy  amon;^:  the  shoulder,  side,  back,  hip  or  belly  vrero  so 
small  that  the  choice  could  well  bo  decided  by  whichever  rer^ions  are 
easiest  to  sample,     (Being  prepareci  for  publication), 

ESTIMATION  OF  CLEAN-FLEECE  l^IGET  FROM  GREASE-FLEECE  ^^fEI-FT  .::r"E  :T:.?LE 
LENGTH 

Refer  to  page  32  and  reference  34; 

CLEAN  YIELD  Al€)  FINEJJESS  DETERMMTIONS  IN  ZON^D  AREA  SAi'lPLES 

Ten  yearling  Columbia  ev/e  fleeces  were  random-sc Icctod  for  a  fleece 
zoning  study*    One-half  of  each  fleece  was  separated  into  small  portions 
(zones)  and  the  remaining  one-half  of  the  same  fleece  scoured  intact* 
This  study  was  initiated  to  secure  basic  information  relative  to  the 
most  representative  area  on  the  fleece  from  which  to  obtain  Samples  for 
clean  yield  and  fineness  determinations.     The  analysis  oiC  those  data 
has  not  been  completed # 

This  study  is  being  continued  in  1S43  with  10  hear   of  Columbia 
yearling  ovres.    An  identical  study  is  being  made  of  10  Ranbouillet  year- 
ling fleeces  so  that  basic  information  will  be  aval  la'.- le  xoi  the  tvro 
most  widely  separated  grades  of  vjool  produced  at  this  station. 


E.A.IRY  BIRTE  COAT  III  LMIBS 
Refer  to  page  34, 
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